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Summary of Compliance Information for Title 27, Section 21750

Section 21750 Citation Information Required
Reference Section in Report of

Waste Discharge

(a) Identify Potential Impairments Proposed Waste Discharges and
Effects on Surface and Groundwater

Sections 1.1, 1.2, 1.3 and 1.4 on pages
1-1 - 1-4

(b) Support Proposed Classification Unit Classification Information Section 2 – Waste Management Unit
(Evaporation Ponds) on pages 2-1 – 2-3

(c) Restate, Where Appropriate Documentation Referenced information is completely
incorporated herein and is not simply
incorporated by reference.

(d) Topography (1) Topographic Map Section 3, Figure 3-1, page 3-2

(2) Floodplain Section 3, Figure 3-2, page 3-3

(e) Climatology (1) Isohyetal Map Section 4, Figure 4-1, page 4-5

(2) Precipitation Section 4, Table 4-1, page 4-1

(3) Design Storm Section 4.3, page 4-1

(4) Evapotranspiration Section 4.4, Table 4-3, page 4-4

(5) Runoff Volume Section 4.5, page 4-4

(6) Wind Rose Section 4.6, Figures 4-2, 4-3, and 4-4,
pages 4-6 – 4-8

(f) Geology (1) Maps and Cross-Sections Figures 5-1 and 5-2, pages 5-6 and 5-7

(2) Materials Section 5.2, page 5-1

(3) Geologic Structure Section 5.3, page 5-1

(4) Engineering and Chemical
Properties

Section 5.4, page 5-2

(5) Stability Analysis Section 5.5, page 5-2

(6) Fault Identification and Proximity Section 5.6, page 5-4

(g) Hydrogeology (1) General Covered throughout Section 6 – see
specific subsections

(2) Hydraulic Conductivity Not applicable because Unit will be
double lined with LCRS (per CVRWQCB
guidance)

(3) Flow Direction Section 6.2, Figure 6-1, page 6-7

(4) Capillary Rise Section 6.3, page 6-2

(5) Springs No known springs in proximity of project
site

(6) Water Quality Section 6.5, page 6-2

(7) Background Constituents of Concern (CoCs) will be
determined based on data from quarterly
sampling of wells upgradient the Unit for
1 year. Per CVRWQCB guidance, the
results of this monitoring program will be
submitted under separate cover for
review and approval prior to operation of
the Unit.

(h) Land and Water Use (1) Well Map Section 7.1, Figure 7-1, page 7-3

(2) Well Owner Section 7.2, page 7-1

(3) Well Information Section 7.3, page 7-1

(4) Land Use Section 7.4, page 7-1

(5) Groundwater Use Section 7.5, page 7-1

(i) Preliminary Closure Plan Preliminary Unit Closure Plan and
Generalized Closure Cost Estimate

Section 9, page 9-1
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ATTACHMENT 1

Land Ownership

The land is currently owned by five members of the Holck family (Thelma Holck, Lorraine J.
Andersen, Norman E. Holck, Donald J. Holck and Dale M. Holck) and the land is currently
farmed by Donald Holck, whose phone number and address were provided for the contact
person in section D. Calpine Corporation, the parent of East Altamont Energy Center LLC,
usually holds land and option agreements through its wholly owned subsidiary, Anacapa
Land Company LLC. Anacapa holds an option agreement with the Holck family and, upon
permit receipt, will close on the land and transfer it to EAEC LLC’s control prior to start of
construction. The option agreement allows Anacapa and its agents to enter the land and
perform tests and environmental assessments. Questions directed to the Optionee should be
addressed to Alicia Torre at 925-600-2304.

All five owners and their individual addresses are:

Ms. Lorraine Anderson
8406 Terrace Drive
Stockton, CA 95212

Mr. Norman Holck
55578 Randal Road
Bandon, OR 97411

Mr. Dale Holck
671 Scarlett Place
Tracy, CA 95376

Mr. Donald Holck
323 Coronado Way
Tracy, CA 95376

Mrs. Thelma Holck
c/o Ms. Lorraine Anderson
8406 Terrace Drive
Stockton, CA 95212
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SECTION 1

Project Background

Calpine Corporation (Calpine) proposes to develop a natural gas fired electric power
generating facility at the northeastern edge of Alameda County (see Figure 1-1). The
proposed East Altamont Energy Center (EAEC) will be a high-efficiency, combined-cycle
facility. The plant site would occupy up to 55 acres near the center of the 174-acre property,
with the remainder available for lease as agricultural land.

Calpine is the sponsor of the EAEC, which will be owned by the East Altamont Energy
Center Limited Liability Company (EAEC LLC), a wholly owned subsidiary of Calpine
Corporation.

1.1 Description of Generating Facility
The generating facility will consist of three combustion turbine generators (CTGs) with heat
recovery steam generators (HRSGs) and one steam turbine generator (STG), with a nominal
total generating capacity of 1,100 MW. The turbines are expected to be General Electric
PG 7251 (FB) units. One nominal 100,000-pound-per-hour auxiliary boiler will also be
included to provide steam for auxiliary purposes. A 19-cell, mechanical-draft evaporative
cooling tower will also be installed to provide cooling water for the steam turbine
condenser. Additional auxiliary equipment will include a natural gas fired 1,000-kW
emergency generator and a 370-horsepower (hp) diesel fire pump.

1.2 Proposed Schedule
Construction is planned to begin in June 2002 and to be completed by June 2004. Plant
testing will commence in the first quarter 2004, and full-scale commercial operation is
expected to commence in June 2004.

1.3 Description of Wastewater Management System
Process wastewater will be collected from all of the plant equipment, including the HRSGs,
cooling tower, and water treatment equipment. The water balance flow diagram, Figure 1-2,
shows the expected wastewater streams and average flow rates for the EAEC, assuming all
water supplied to the EAEC is raw water from the Byron Bethany Irrigation District (BBID).
Figure 1-3 presents the water balance flow diagram, assuming all water supplied to the
EAEC is recycled water from the future Mountain House Community Services District
Wastewater Treatment Plant (MHCSD WWTP) effluent. Since the EAEC is a zero-liquid
discharge facility, process wastewater will be reclaimed and reused, to the extent possible.
The leftover concentrated brine solution, high in total dissolved solids (TDS), will be
directed to two 5-acre onsite evaporation ponds. A dual pond system will be used so that
one pond can be taken out of service for maintenance. The evaporation ponds would receive
a waste stream from the brine concentration of approximately 5 to 53 gallons per minute,
depending on plant load and source water quality.
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The only process wastewater generated by the EAEC will be concentrated brine solution
that is routed to the two 5-acre evaporation ponds. However, a wastewater recycle pond
and a stormwater detention pond will also be needed. The wastewater recycle pond will be
used on an as-needed basis to temporarily hold water during times when the brine
concentrator is taken offline for maintenance. Once the brine concentrator is brought back
online, the water in the wastewater recycle pond will be routed back through the brine
concentrator. The wastewater recycle pond may also be used to temporarily hold water if
one of the evaporation ponds is taken offline for maintenance and the other evaporation
pond does not have sufficient capacity to take all of the concentrated brine solution. Once
the evaporation pond is brought back online, the water in the wastewater recycle pond will
be transferred to the evaporation ponds and any significant accumulations of solids will be
removed.

The other pond is the stormwater detention pond. This pond will accept non-contaminated
stormwater runoff from the EAEC. The pond will be designed to discharge stormwater to an
existing drainage ditch that runs along the east side of the site. Discharge flows will be
metered such that the post-construction flow rates do not exceed pre-construction
conditions. If stormwater flows exceed the capacity of the stormwater detention pond, then
the excess non-contaminated runoff will be routed to the existing drainage ditch.

Since the wastewater recycle pond may accept brine solution, it is considered a waste
management unit and its design and construction will be the same as the evaporation
ponds. Since the stormwater detention pond will not accept contaminated runoff, it is not
considered a waste management unit.

The evaporation ponds will be designed and engineered to meet the applicable surface
impoundment requirements of the applicable section of Title 27 of the California Code of
Regulations. Therefore, liquid wastes will be discharged to a Class II surface impoundment
that is fitted with a double synthetic liner and leachate collection and removal system. Title
27 further stipulates that Class II units shall be designed, operated, and maintained to
prevent inundation or washout caused by floods with a 1,000-year return period.

1.4 Waste Stream Characteristics
The industrial wastewater at the site will be recycled in a zero-liquid discharge treatment
system. No industrial wastewater will be discharged off-site. Less than 53,000 gallons per
day of concentrated brine will be discharged to on-site evaporation ponds. The quantity and
quality of water discharged to the on-site evaporation ponds is dependent upon influent
water quality. This water quality is anticipated to change as the facility begins receiving
recycled water. Table 1-1 shows the estimated quality of brine flowing into on-site
evaporation ponds under different source water regimes.

Because the MHCSD WWTP is not yet operational, water quality data were estimated using
treated wastewater from Delta Diablo Sanitation District (DDSD), located in Pittsburg,
California. While these data were considered reasonably close to what would be expected
from the yet-to-be-built MHCSD WWTP, DDSD serves a number of heavy industries that
probably contribute a higher load of metals to the wastewater stream than would result
from the MHCSD WWTP. In this way, the DDSD data is considered to provide a
conservative estimate of the brine quality that would be discharged to on-site evaporation
ponds. All constituents shown in Table 1-1 are at concentrations below those that would be
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classified as hazardous waste, with the exception of chromium and thallium. The applicant
believes that these two constituents would not be present in elevated concentrations in the
brine discharged at the project because it is unlikely that the total water supply would come
from using recycled water only (projected supply is inadequate for this). In addition, these
two specific metals are believed direct results of the heavy industrial discharge that exists at
DDSD, since the concentrations in the raw water supply are not abnormal. Therefore, the
level of constituents in the brine would be between that resulting from either 100 percent
raw water or 100 percent recycled water from MHCSD WWTP. In addition, water quality
from the MHCSD WWTP is expected to be better (lower concentration of metals) than that
from DDSD because there would be no heavy industry served by the MHCSD WWTP. The
constituents of the brine are expected to be nonhazardous but at intervals may need to be
excavated and removed as solid salt cake. There would be no process wastewater discharge
off-site.

TABLE 1-1
Estimated Quality of Brine Discharged to Evaporation Ponds
Under Two Extreme Water Conditions (100 Percent Raw, 100 Percent Recycled)

Constituent/Limits
Parameter

Concentrated Brine
100 Percent BBID Raw Water

Concentrated Brine
100 Percent Recycled Water

Cations (mg/L)

Calcium 4,663 8,294

Magnesium 1,855 1,099

Sodium 40,650 38,166

Potassium 3,451 4,076

Ammonium 22 378

Anions (mg/L)

Bicarbonate 4,113 1,029

Carbonate 0 0

Hydroxide 0 0

Sulfate 62,911 53,064

Chloride 29,682 38,930

Nitrate 2,199 4,674

Phosphate 0 65

Other (mg/L)

Total Hardness

Total Alkalinity

TSS

Silica 5,635 2,344

TDS 150,000 150,000

Metals/Misc. (mg/L)

Fluoride 38 106

Arsenic 1.3 0.4

Barium 9 2

Beryllium 0.38 0.75

Boron 108 149

Cadmium 0.8 0.1
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TABLE 1-1
Estimated Quality of Brine Discharged to Evaporation Ponds
Under Two Extreme Water Conditions (100 Percent Raw, 100 Percent Recycled)

Constituent/Limits
Parameter

Concentrated Brine
100 Percent BBID Raw Water

Concentrated Brine
100 Percent Recycled Water

Chromium 3.1 6.4

Copper 3.1 0.9

Iron 23 37

Lead 1.8 1.0

Manganese 15 3

Mercury 0.01 0.002

Nickel 3.8 0.8

Silver 1.5 0.1

Selenium 0.0004615 0.07

Thallium 0.38 12.5

Zinc 5 1
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SECTION 2

Waste Management Unit

2.1 General Description of the Evaporation Ponds
There will be two evaporation ponds and one wastewater recycle pond at the EAEC. Each
evaporation pond will have a surface area (bottom) of 5 acres, with a total combined
evaporative surface area of 10 acres. Calculations have determined this acreage to be
sufficient to evaporate all plant brine flow and direct rainfall into the pond. Appendix A
presents an engineering package that includes conceptual design drawings and technical
specifications for the two evaporation ponds and wastewater recycle pond. Appendix B
presents engineering calculations that determine the pond capacity and depth.

2.2 Pond Design
The inside depth of each pond measured at the interior toe of the pond dikes at the highest
edge of the pond bottom, will provide:

•  Sufficient depth to provide for normal water level variation throughout the year because
of variations in plant inflow, rainfall, and the evaporation rates

•  Sufficient depth to provide for the 1,000-year, 24-hour rainfall on top of the maximum
water level resulting from water level variations

•  A minimum freeboard above the maximum water level equal to 24 inches, which will be
sufficient to prevent overtopping of the pond dike as a result of wave run-up during
high winds

•  Bottom of each pond will be cross-sloped a minimum of 1/2 percent from the toe of each
longitudinal dike to the center of the pond

2.3 Pond Dike Design
The ponds will be constructed partially above grade and partially below grade to balance
earthwork. Above grade dikes will be constructed of compacted soils obtained from
excavations within each cell. Both the interior and exterior dike slopes of each cell will be
constructed at a slope not steeper than three horizontal to one vertical. Slope stability was
calculated by a geotechnical engineer considering the properties of the subgrade soils and
the soils used for dike construction. The seismic acceleration used to define dike slope
stability is 0.225 g. The factor of safety against failure shall not be less than 1.5 in a static
condition and 1.1 when subject to a seismic occurrence.

The top of the ponds’ dikes will be above surrounding grade to prevent stormwater runoff
from entering the pond.
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The top widths of the dikes will be wide enough to properly anchor the geomembrane
lining and provide space for at least a 12-foot-wide aggregate surfaced maintenance road.

2.4 Pond Liner and Leachate Collection and Removal System
Design
Each of the three ponds will be lined with a double, synthetic membrane liner system
equipped with a Leachate Collection and Removal System (LCRS) installed between the
liners. The surface of the liners will be covered with concrete revetment to provide ballast
against uplift and mechanical protection for the liners when equipment is driven into the
ponds for maintenance or periodic removal of the waste during normal operation and
closure activities.

The primary (upper) liner will consist of a textured, 60-mil High-Density Polyethylene
(HDPE) geomembrane. A profiled HDPE geonet, with a minimum thickness of 150 mils,
covered on both sides with a nonwoven geotextile (for friction enhancement) will be
installed below the primary liner. The secondary (lower) liner will be a textured, 60-mil
HDPE geomembrane. The secondary liner will be underlain by a nonwoven geotextile to
protect the liner from the subgrade soil. The 60-mil-thick HDPE geomembranes will be
textured to increase frictional resistance to slippage of cover material and the liner system
layers. The revetment, liners, and the geonet will be anchored in an anchor trench at the top
of each slope. This design will meet or exceed the 10-6 cm/sec liner permeability criteria
required under Title 27.

The pond side slopes will be covered with a 4-inch-thick, 8-inch filter point concrete
revetment. The filter points extend though the concrete mat and will allow water trapped
between the revetment and primary liner to escape when the pond is dewatered to increase
stability. The pond bottom will be covered with a 6-inch-thick uniform section concrete
revetment. The top of the dikes will be covered with aggregate.

Each pond will be provided with an independent LCRS between the primary and secondary
liners that can detect a leak in the inner liner. The HDPE geonet will be installed between
the liners to collect leakage through the primary liner and carry it to a drainage trench
located in the center bottom of each pond between the liners. The drainage trench will be
rock filled and have a minimum of a 6-inch diameter perforated HDPE pipe. Geotextile
fabric will be placed around the rock to protect the geomembrane. The bottom of the
drainage trench and pipe will be sloped at 1/4 percent toward the leak collection sump
located at the end of each pond.

The collection pipe will connect to a non-perforated pipe, penetrate the secondary liner, and
enter the collection manhole. The bottom of the sump at the bottom of the manhole will be
at least 3 feet below the invert of the collection pipe so that the pipe will not be subjected to
static head.

Each leak detection and removal collection sump will be equipped with an installed
submersible pump sized to remove the leakage flow from a design leak rate. The pump
discharge will be routed to discharge back into the pond.
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Each pump will have a locally mounted controller with instrumentation capable of
monitoring pump operation and totalizing flow volumes by use of a portable lift station
monitor such as a Marsh-McBirney, Inc. Station-Analyzer Model 302 or equivalent. Action
Leak Rates will be established for each pond. The LCRS and each pump will be sized to
remove twice the maximum leakage resulting from one 100-mm diameter hole per acre with
the pond at maximum water level.

The pond influent system will be designed so that each evaporation pond can operate
independently should shutdown of a pond for maintenance be required. Discharge into
each pond will be via pipes routed over the top of the dikes to avoid penetrating.

Each pond will be provided with a vadose (dry) zone monitoring system consisting of a 60-
mil HDPE liner installed beneath the leak collection pipe outside of the ponds and
extending to surround the collection manhole. The space between the manhole and the liner
will be filled with drainage aggregate. An inspection/pump pipe (4 inches in diameter) will
extend vertically to the bottom of the aggregate at a low point in the liner. Any water
leakage will flow to the low point at the pipe and be detected. Substantial quantities can be
removed by lowering a portable submersible pump into the pipe as required.

2.5 Miscellaneous Design Issues
The entire project, including the ponds, will be surrounded by a perimeter fence to prevent
public access to the ponds, to prevent foreign objects from being thrown into the ponds, and
to keep animals out of the ponds.

Monofilament lines will be installed over the top of each pond on 8-foot centers to
discourage water fowl from landing on the surface of the ponds.

2.6 Quality Assurance
The Preliminary Engineering Package included as Appendix A to this Report of Waste
Discharge includes a technical specification on quality control program requirements and a
Construction Quality Assurance Plan for the project. Prior to construction, a detailed Field
Quality Control Manual will be prepared for testing and inspection of all portions of the
installation during construction.
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SECTION 3

Topography

The EAEC site is located in the northeasternmost corner of Alameda County. The site lies
northeast of the intersection of Mountain House and Kelso roads. The UTM coordinates of
the site are 4,185 kilometers northing, 625 kilometers easting. The nominal site elevation is
40 feet above mean sea level.

The project site is located on the western edge of the northern San Joaquin Valley, within the
boundary of the San Francisco Bay Area Air Basin. The San Joaquin Valley is quite broad
and is generally oriented north to south. The area in the immediate vicinity of the project
site, which is located at the eastern edge of the Altamont Hills, is relatively flat toward the
east, with terrain rising into the Altamont Hills toward the west.

3.1 Land Use
Land use surrounding the project site can be characterized as rural. Areas within
3 kilometers of the project site are predominantly undeveloped or farmland. Residential
development consists primarily of rural, single-family homes along secondary roads. The
Tracy Substation and the Delta Mendota Canal and Tracy Pumping Plant are located due
west of the site. Figure 3-1, shows the topography surrounding the EAEC project site.

3.2 Floodplain
The project area is protected from flooding by levees and drainage channels to the west and
north. FEMA flood zone maps show that the EAEC project site is outside the 100-year flood
boundary (Figure 3-2). FEMA-designated 100-year flood plains in the project vicinity occur
within 2,000 feet of the south bank of Old River (FEMA, 2000, 1988, 1980).
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SECTION 4

Climatology

The climate in the project area is typical of the Central Sacramento Valley with hot, dry
summers and mild winters. Daytime temperatures during the summer months range
between 80�F and 100�F, with peak days reaching 110°F. Total elevation range on the site is
from 20 to 60 feet.

The project site is located near the southwestern edge of the Sacramento-San Joaquin River
Delta (Delta). This area is characterized by a series of natural and manmade stream
channels, canals, and drains that form low-lying islands. The foothills of the Coast Range are
approximately 3 miles southwest of the site and define the southwestern edge of
groundwater and surface water resources.

4.1 Isohyetal Map
An isohyetal map for the EAEC site (Figure 4-1) is included at the end of this section.

4.2 Precipitation
Most precipitation in the project area falls between November and April. Monthly average
rainfall in Tracy, which is similar to that at the project site, is presented in Table 4-1. The
total annual average rainfall in the closest city, Tracy, is 10 to 12 inches.

TABLE 4-1
Average Monthly Rainfall Near the Proposed Project Site (Tracy) 1950 – 1998

Precipitation Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total

Rainfall (in.) 2.38 1.92 1.71 0.80 0.22 0.14 0.05 0.10 0.26 0.67 1.88 1.72 11.85

Reference: Tracy Pumping Plant located one-half mile from EAEC.

4.3 Design Storm
The design storm for this site is based on a 1,000-year, 24-hour event. A storm of this
magnitude would produce 3.9 inches of rainfall, according to climatological data collected
annually since 1956 (Table 4-2).
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TABLE 4-2
Maximum Rainfall for Indicated Number of Consecutive Days (inches)

Est 1 2 3 4 5 6 8 10 15 20 30 60

1956 2.50 2.79 3.06 3.09 3.80 4.07 4.50 4.54 4.90 5.13 6.22 10.46

1957 0.54 0.60 0.90 0.91 1.15 1.36 1.86 1.86 2.22 2.57 2.79 4.44

1958 0.99 1.68 2.30 2.57 2.59 2.71 2.71 2.95 4.35 5.77 6.79 10.16

1959 1.20 1.35 1.45 1.66 1.81 1.81 2.01 2.01 3.05 3.05 3.57 6.06

1960 0.74 0.84 1.14 1.23 1.45 1.61 2.05 2.52 2.52 3.09 3.36 5.45

1961 0.98 1.43 1.45 1.55 2.00 2.00 2.23 2.32 2.40 2.47 2.71 3.02

1962 1.33 1.98 2.40 2.55 3.18 3.48 4.21 4.91 5.86 5.93 6.72 7.16

1963 2.75 2.87 2.87 2.87 2.87 2.87 2.87 2.87 4.12 4.37 4.37 6.19

1964 1.29 1.78 1.78 1.80 2.29 2.29 2.29 2.67 2.67 3.15 3.21 3.89

1965 0.74 1.15 1.35 1.52 2.00 2.20 2.33 2.86 3.61 4.46 4.54 5.69

1966 0.65 1.15 1.45 1.47 2.01 2.25 2.33 2.33 3.14 3.14 3.44 5.37

1967 2.00 2.77 3.00 3.23 3.66 3.89 3.89 5.00 5.26 5.26 5.27 8.20

1968 2.59 2.62 2.67 2.85 2.85 2.85 2.89 2.89 2.89 3.22 3.55 5.52

1969 1.17 1.56 1.84 1.94 2.17 2.17 2.43 3.59 4.05 4.84 6.35 9.13

1970 1.48 1.65 2.04 2.29 2.40 2.40 3.13 3.70 4.77 5.31 5.42 8.23

1971 1.67 2.69 2.73 2.75 3.48 3.50 4.27 4.53 4.73 4.95 6.53 8.16

1972 0.92 0.97 1.18 1.45 1.45 1.52 1.61 1.61 1.88 2.23 3.64 4.09

1973 1.38 1.98 1.98 2.55 3.15 3.56 3.79 3.79 4.13 4.14 5.20 9.65

1974 1.00 1.60 1.60 1.60 1.60 1.79 2.50 2.63 3.24 3.26 3.99 6.30

1975 1.02 1.27 1.29 1.35 1.38 1.42 1.64 2.56 2.98 3.22 3.40 6.44

1976 0.87 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.98 1.62

1977 0.65 0.69 0.70 0.86 1.04 1.04 1.05 1.05 1.17 1.17 1.17 1.60

1978 1.03 1.53 1.86 2.13 2.51 2.51 2.70 2.87 2.87 2.87 3.82 6.51

1979 1.30 1.51 1.51 1.56 2.28 2.28 3.26 3.44 3.53 3.53 3.68 6.66

1980 0.97 1.33 1.79 2.20 2.51 2.90 3.07 3.46 3.46 3.66 5.60 7.15

1981 1.40 1.73 2.28 2.43 2.43 2.43 2.88 2.94 3.03 3.03 3.44 4.40

1982 2.80 4.40 4.40 4.75 4.75 5.83 5.83 5.83 5.84 6.51 6.84 7.55

1983 1.41 1.70 2.39 2.39 2.49 3.52 3.92 4.26 5.12 5.12 7.50 12.74

1984 1.25 1.69 1.87 1.90 2.17 2.17 2.82 3.38 4.72 4.90 5.46 7.81

1985 0.91 1.11 1.16 1.32 1.32 1.91 2.16 2.63 2.82 3.21 4.22 5.97

1986 1.18 2.08 2.45 2.70 3.01 3.46 4.11 4.16 4.71 4.75 8.02 10.60

1987 2.10 3.30 3.49 3.49 3.59 3.59 3.64 3.64 4.15 4.58 4.98 6.63

1988 1.13 1.13 1.33 1.33 1.33 1.38 1.38 1.49 2.24 2.95 3.09 4.56

1989 0.79 0.79 0.83 0.83 0.93 1.00 1.10 1.42 1.56 1.76 1.86 2.88

1990 1.33 1.63 1.63 1.69 1.69 1.96 2.00 2.00 2.00 2.13 2.13 3.17

1991 1.16 1.16 1.51 1.51 1.51 1.51 1.51 1.51 2.08 2.38 3.60 5.58
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TABLE 4-2
Maximum Rainfall for Indicated Number of Consecutive Days (inches)

Est 1 2 3 4 5 6 8 10 15 20 30 60

1992 1.01 1.14 1.20 1.71 2.66 2.80 2.90 3.18 3.60 3.63 3.99 5.45

1993 1.50 1.76 1.92 2.22 2.29 2.36 2.66 3.66 4.70 5.18 6.17 10.28

1994 0.88 1.01 1.20 1.20 1.26 1.30 1.35 1.35 2.46 2.55 3.57 3.73

1995 1.28 1.51 1.63 1.68 1.78 2.13 2.29 2.51 3.47 3.69 5.19 5.80

1996 1.28 2.42 2.81 3.13 3.44 3.44 3.73 3.91 4.40 4.67 5.32 9.99

1997 1.48 1.75 1.80 1.88 2.14 2.43 2.51 2.53 3.03 3.35 5.44 8.80

1998 1.40 1.99 2.42 2.54 2.97 3.29 4.07 4.57 5.63 6.49 8.10 11.84

1999 0.76 1.26 1.83 1.94 1.95 2.03 2.13 2.51 2.86 3.05 4.58 5.85

Average 1.29 1.69 1.90 2.03 2.28 2.45 2.72 2.98 3.48 3.76 4.54 6.61

Std Dev .55 .75 .77 .80 .87 .98 1.06 1.13 1.24 1.34 1.71 2.63

Rec Max 2.80 4.40 4.40 4.75 4.75 5.83 5.83 5.83 5.86 6.51 8.10 12.74

Yrs Rec 44 44 44 44 44 44 44 44 44 44 44 44

Z 3.30 4.21 3.26 3.33 2.78 3.53 2.96 2.50 1.79 1.90 2.07 2.46

CV .423 .447 .404 .395 .381 .400 .389 .379 .358 .357 .377 .398

Reg CV .354 .382 .406 .401 .391 .390 .388 .382 .383 .385 .378 .377

Reg
Skew

1.1 1.1 1.1 1.0 0.8 0.8 0.8 0.8 0.6 0.8 0.7 0.7

FIC 1.14 1.07 1.04 1.02 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00

RP 2 1.38 1.68 1.83 1.94 2.18 2.33 2.58 2.83 3.35 3.57 4.34 6.32

RP 5 1.86 2.32 2.57 2.71 3.00 3.20 3.54 3.87 4.54 4.89 5.90 8.58

RP 10 2.17 2.73 3.04 3.19 3.50 3.73 4.12 4.51 5.25 5.70 6.83 9.93

RP 25 2.55 3.23 3.62 3.77 4.09 4.36 4.82 5.26 6.06 6.65 7.92 11.51

RP 50 2.82 3.59 4.04 4.19 4.51 4.80 5.30 5.78 6.62 7.32 8.67 12.61

RP 100 3.08 3.93 4.44 4.59 4.90 5.22 5.76 6.28 7.15 7.95 9.39 13.64

RP 200 3.33 4.27 4.83 4.98 5.28 5.62 6.21 6.76 7.65 8.56 10.07 14.64

RP 500 3.67 4.71 5.35 5.45 5.80 6.17 6.81 7.42 8.32 9.40 10.99 15.97

RP 1000 3.91 5.03 5.71 5.85 6.12 6.51 7.19 7.82 8.75 9.91 11.58 16.82

RP
10000

4.69 6.07 6.92 7.03 7.25 7.71 8.51 9.26 10.21 11.74 13.59 19.75

Reference: Tracy Pumping Plant, located approximately one-half mile southwest of the site. Department of Water
Resources.

4.4 Evapotranspiration
Evaporation data at the Tracy Pumping Plant have been collected since 1955. Based on that
data, average pan evaporation rates for the project are as shown in Table 4-3.
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TABLE 4-3

Average Pan Evaporation Rate at Tracy Pumping Plant (inches)

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total

1.35 2.54 5.22 8.12 11.93 14.69 17.18 14.58 10.28 6.57 2.89 1.34 96.69

Reference: Tracy Pumping Plant, located one-half mile from EAEC. Department of Water Resources.

The minimum monthly evaporation on record was 0.61 inch, which occurred in January
1961. The maximum monthly evaporation on record was 46.48 inches, which occurred in
July 1981.

4.5 Runoff Volume/Pattern
The evaporation ponds will be constructed with berms to prevent any run-on or run-off.
The maximum probable design storm (1,000-year, 24-hour storm) is estimated to generate
3.91 inches of precipitation. The pond berms will be constructed to accommodate this
volume plus sufficient freeboard to comply with Title 27. Please refer to Section 2 describing
the pond design and Appendix A, which shows site drainage patterns on the site plan.

4.6 Wind Rose
Air flow in the valley can be characterized by up-valley and down-valley winds. The down-
valley winds are generally caused by airflows into the valley from the Carquinez Strait and
the Altamont Pass that then flow south. However, the local climate of the project area is
modified by the Altamont Hills. Strong diurnal wind regimes markedly affect the horizontal
transport of air in the project area. This results in a pronounced west-southwest component
to the wind rose, which is presented on Figures 4-2 through 4-4 (included at the end of this
section). This wind rose is from an existing air quality monitoring station, which collects
hourly wind speed, wind direction, and temperature data, located northwest of the town of
Tracy and operated by the San Joaquin Valley Unified Air Pollution Control District. The
annual wind rose shows a consistent high-speed wind pattern (58 percent of wind speeds
are greater than 3.7 meters per second), with predominant wind direction of west-southwest
and a secondary maximum at west. Analysis of a stability rose of this station demonstrates
that D Stability occurs up to 38 percent of the time, with the predominance of D Stability
primarily because of the frequency of high wind-speeds. In general, this flow is indicative of
the influence of the Altamont Pass.
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SECTION 5

Geology

The EAEC site is located near the border of the Coast Range and the Great Valley
geomorphic provinces. The Coast Range is a series of valleys and mountains along the West
Coast of California that extend from Oregon to the Santa Ynez River near Santa Barbara. The
Great Valley is a 400-mile-long, northwest-southeast trending structural basin that extends
along the center of the state from the Klamath Range in the north to the Tehachapi
Mountains in the south. The proposed generating facility site is relatively flat and is
underlain by Quaternary alluvial deposits.

5.1 Maps and Cross-Sections
Figure 5-1 shows the general hydrogeologic features in the vicinity of the EAEC. The area is
characterized by a series of alluvial fans deposited off the Coast Range onto the Valley flood
basin deposits. Figure 5-2 shows two cross-sections developed from the on-site geotechnical
borings and an existing off-site well located near the Mountain House School. Cross-section
A-A’ generally shows the distant areas of the Mountain House Fan, upon which the EAEC
site is located.

The soils at the site and its immediate vicinity are Rincon Clay Loam, zero to 3 percent
slopes. This well-drained soil is formed in alluvium from sandstone and shale on nearly
level valley bottoms and fans. The soil has a slowly permeable subsoil. Runoff is slow and
available water-holding capacity is high. Water erosion hazard is slight. Shrink-swell
potential is moderate to high. This soil is somewhat difficult to work with and used
commonly for irrigated alfalfa and pasture.

5.2 Materials
The area underlying the EAEC site consists of the Rincon clay loan soils and the clays, silts,
and discontinuous sand intervals. This is seen not only in the cross-sections shown in Figure
5-1, but also in each of the three 20-foot borings drilled where the evaporation ponds and
the stormwater detention basin will be located (borings B-44 and B-45, included in
Appendix C). Only silty clay, silty clay with sand, or sandy clay classified as CL in the
Unified Soil Classification System were logged by Kleinfelder at each of the 20-foot borings
drilled within the proposed evaporation ponds. No sand was logged in either boring.

Groundwater was encountered at approximately 11 to 12.5 feet below grade in each of the
borings.

5.3 Geologic Structure
The structural geology of the area is dominated by deformation in the coast ranges
associated with historical tectonic activity, the faulting in the coast range (discussed below),
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and the alluvial fan deposition off the coast range. Bedrock is estimated to occur between
600 and 800 feet below ground level. Other than the occurrence of the alluvial fans, there are
no other known geologic structures at the site.

Several major geologic units occur in the vicinity of the EAEC site. These are discussed in
Table 5-1.

TABLE 5-1
Geologic Units in the Vicinity of the EAEC

Unit Name
Period of

Deposition
Type of

Deposition Characteristic Sediments

Dos Palos Alluvium Holocene flood basin flood plain deposits from Holocene age

Alluvial fans Holocene alluvial fans unconsolidated variable thicknesses of
gravel, sand, silt, and clay

Tulare Formation Pliocene to
Pleistocene

valley fill semi-consolidated to consolidated clay, silt,
sand, and gravel

Fanglomerate deposits Miocene alluvial fans conglomerate, sandstone, and siltstone

San Pablo Group Miocene marine sandstone, mudstone, siltstone, shale, and
minor tuff

Panoche Formation Cretaceous marine sandstone, shale, siltstone, and
conglomerate lenses

Moreno Formation Cretaceous marine organic shale, siltstone, and sandstone

Franciscan Complex Jurassic mélange sandstone, shale, chert, greenstone, and
serpentinite

Geologic Map of the San Francisco-San Jose Quadrangle (D.L. Wagner et al., 1990)

Some landslides have occurred in the coast range (Dibblee, 1972), which is located 1 mile
south of site. These slides are localized, however, and have not been mapped in the vicinity
of the EAEC site.

5.4 Engineering and Chemical Properties
The engineering and chemical properties of the geologic materials underlying and
surrounding the site are described in Section 5.2: Materials, and Section 5.5: Stability
Analysis. The engineering and chemical properties of the liner system, LCRS, and other
components are described in Section 2. Section 1.4 presents the estimation of the engineering
and chemical properties of the waste stream.

5.5 Stability Analysis
This section presents a summary of slope stability analyses performed for the evaporation
and wastewater recycle ponds at the EAEC. This analysis is based on the results of 46 borings
and Cone Penetrometer Test (CPT) soundings and 11 backhoe test pits within the project site.
Field explorations suggest a relatively uniform soil profile in the upper approximate 15 feet
that would be affected by the pond construction. Atterberg limits tests performed at depths of
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1, 5, and 10 feet indicate plasticity indices of 20, 28, and 20, respectively. As a result of the field
tests, this analysis assures a single-soil profile of silty clay/clayey silt. The results of several
CPT soundings from near the pond locations (B-34, B-35, B-38, and B-40) indicate undrained
shear strength in excess of 1,000 pounds per square foot (psf) are included in Appendix D.
Included in Appendix D are the results of unconfined compressive strength tests on samples
from the 3- to 15-foot depths that also indicated shear strengths in excess of 1,000 psf.

The static and pseudo-static slope stability of the embankment was analyzed using simplified
circular arc limit equilibrium procedures and the computer program Slope W by GEO-SLOPE
International. This program can model circular arch failures surface in accordance with
Spencer, Bishop, and Morganstern-Price methods and Corps of Engineers criteria. The
stability evaluation methods first assume a trial circular failure surface through the
embankment. The soil mass located above the failure surface is then divided into a series of
vertical slices for ease of analysis, and resisting and driving forces acting on each slice are
determined. These forces include the soil weight, the pore pressure, the effective normal force
on the base, the mobilized shear force (including both cohesion and friction), and the
horizontal side forces caused by earth pressures. The stability of the embankment along the
trial failure surface is estimated based on the factor of safety or ratio of moment resisting
forces (soil strength, etc.) to moment driving forces (soil weight, pore pressures, etc.). The
analysis is continued by assuming various trial failure surfaces until a minimum factor of
safety or critical failure surface is determined.

For evaluation of end of construction conditions, it was assumed the ponds would be empty.
Since the ponds will be occasionally emptied for maintenance, the most severe, long-term
loading condition would also be with no water. In other words, the placement of water in the
ponds for long-term analyses would only increase the computed factors of safety since the
weight of water would resist overturning forces. Any additional support provided by the 4- to
8-inch thick concrete mat on the bottom and side slopes has been neglected. It has been
assumed that material excavated from the pond area would be used to raise the grade around
the evaporation and wastewater recycle ponds. For the purpose of these analyses, it has been
assumed that the ground surface would be raised approximately 5 feet surrounding the
ponds, which would place groundwater more than 5 feet below the bottom of the ponds. In
Kleinfelder’s opinion, groundwater at this depth would have insignificant impact on the
stability analyses. As mentioned above, the soil parameters used in the analyses were based
on our evaluation of the material type and density, laboratory index properties, and results of
laboratory strength tests. The consistency or relative densities of the soils were also based on
field penetration tests. An average moist unit weight of 125 pounds per cubic foot (pcf) was
used for the native clay soil. An undrained shear strength of 1,000 psf was used for the end of
construction conditions. For long-term stability, an angle of internal friction of 20º F was
added to the soil profile and the undrained strength reduced to a very conservative value of
200 psf.

The results of earthquake analyses are critically dependent on the value of the horizontal
seismic coefficients. The vertical seismic coefficient typically has little influence on the
determined embankment factor of safety and was thus neglected. In recognition that the
embankment is not rigid, and that the peak acceleration exists for only a short time, Marcuson
(1981) suggested that appropriate horizontal seismic coefficients for levees and dams should
correspond to one-third to one-half of the maximum acceleration, including amplification or
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deamplification effects to which the embankment is subjected. Similarly, Hynes and Franklin
(1984) applied the Newmark sliding block analysis to over 360 accelerograms and concluded
that earth dams with pseudo-static factors of safety greater than 1.0 using a horizontal seismic
coefficient of one-half the maximum acceleration and a 20 percent reduction in shear strength
would not develop “dangerously large” deformations. Accordingly, for the purpose of our
analysis, a horizontal seismic coefficient of 0.225, corresponding to one-half the peak ground
acceleration determined by the Calfed Bay-Delta Program report (1998), was selected. The
shear strength data was not reduced by 20 percent, since the values selected already are
considered very conservative.

The graphical results of this stability analysis for each condition are included in Appendix D.
These graphical results show the geometry of the critical slope and supporting calculation
data. A review of the analyses shows that the proposed embankment should be very stable
under all conditions with factors of safety exceeding 1.48 for seismic conditions and 2.8 for
static conditions. This analysis is based on assuming an expected peak ground acceleration of
0.45 g and a maximum credible earthquake (MCE) of magnitude 7.0.

5.6 Fault Identification and Proximity
Table 5-2 lists active (Holocene) and inferred faults within approximately 30 miles of the
site. An estimate of the MCE for each fault is listed based on California seismic hazard
mapping (Mualchin, 1996) and the Working Group on Northern California Earthquake
Potential (WGNCEP, 1996).

TABLE 5-2
Major Faults Within 30 Miles of the East Altamont Energy Center

Fault Name
Fault Length

(miles)

Horizontal Distance and
Compass Direction

from EAEC Site to Fault
Trace (miles)

Maximum Credible
Earthquake (MCE)

MW

Calaveras 75 21-W 7.5

Coast Ranges Sierran Block 370 4-SW 7.0

Concord 12 24-NW 6.5

Greenville 45 9-SW 7.25

Hayward 62 27-W 7.5

Midland 12 6-N Unknown

Midway-San Joaquin 45 3.5-SW 6.75

Pleasanton 3 19-SW Unknown

Southampton 9 28-NW 6.25

Tracy (Stockton) 30 6-SE Unknown

Vernallis 17 5-E 7.5

Verona 5 18-SW 6.0

See report text for data sources.
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5.6.1 Historical Seismicity
Recent historical seismicity for the San Francisco Bay region is associated with the San
Andreas, Hayward, Calaveras, and Greenville faults. Early settlers wrote the earliest records
of earthquakes in this region in the 1800s. The Northern California Earthquake Data Center
has compiled data for 7,940 earthquakes. There have been approximately 12 recorded
earthquakes of ML 6.0 or greater in the San Francisco Bay region in recent history. Ground-
shaking hazards are significant for earthquakes of this magnitude. The most recent seismic
events in the vicinity of the site include the 1979 Coyote Lake earthquake, the 1984 Morgan
Hill earthquake, and the 1989 Loma Prieta earthquake.

Figure 5-4 shows the principal faults in the region. Fault data have been obtained from The
Geologic Map of the San Francisco–San Jose Quadrangle, California (1:250,000 scale)
compiled by Jennings (1994), Mualchin (1996), Bortugno et al. (1991), Northern California
Earthquake Data Center (1998), and Campbell et al. (1995). There are no known Holocene
faults within 200 feet of the facility.







CH2M Hill RDD ArcView Project File  \\Thor\Cart1\rddgis\east_alt\east_alt.apr  10:44 a.m.  06-12-2001

FIGURE 5-3
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Fc      FLUVAQUENTS
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Md     MERRITT LOAM, NEARLY LEVEL
Pd     PIPER SAND, 0-2% SLOPES
Rb     RINCON CLAY LOAM
Rc     RINCON LOAM
Rd     RINCON CLAY LOAM
RdA   RINCON CLAY LOAM, 0-3% SLOPES
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Bb     BRENTWOOD CLAY LOAM
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Sc     SAN YSIDRO LAOM
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SAN JOAQUIN COUNTY
118    CAPAY CLAY
145    DELLO LOAMY SAND, DRAINED 0-2%
          SLOPES
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          DRAINED 0-2% SLOPES
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          PARTIALLY DRAINED
223    REIFF LOAM
230    RYDE CLAY LOAM, 
          PARTIALLY DRAINED, 0-2% SLOPES
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253    STOMAR CLAY LOAM
268    VERNALIS CLAY LOAM
274    WILLOWS CLAY 
          PARTIALLY DRAINED
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SECTION 6

Hydrogeology

The EAEC’s location on the western edge of the San Joaquin Valley strongly influences local
hydrogeologic conditions. Groundwater flow is generally away from the Coast Range,
located approximately 3 miles to the southwest. The most productive groundwater units
occur with the alluvial fans that were deposited off of the Coast Ranges. The sands, gravels,
and clays of these alluvial fans are highly variable in vertical and lateral extent. The interfan
areas have poor groundwater conditions (see Figure 5-1).

The project area overlies the Mountain House alluvial fan, which is approximately 150 to
200 feet thick (Clair Hill & Associates, 1964). The larger Kellogg Creek fan is located 8 to
10 miles northwest of the site. The Kellogg Creek fan is larger and more productive than the
Mountain House fan. The Kellogg Creek fan supplies groundwater to several communities,
including Discovery Bay and Brentwood. No community groundwater systems are located
within the Mountain House fan.

 Shallow groundwater in the Mountain House area moves from the upper reaches of the
alluvial fans toward surface water features in the low lying delta areas. Available ground-
water information near the project site indicates that shallow groundwater occurs at depths
of zero to 10 feet below grade. Groundwater movement is very slow because of lack of
irrigation pumping, permeability, and high water table in the Delta (Hill and Associates,
1964). Vertical groundwater movement is impeded by a relatively thin water-bearing section
of less than 200 feet above the poorly permeable and strongly confined deeper aquifers.
Groundwater recharge in the area occurs from percolation of applied irrigation water and
canal seepage losses (Hill and Associates, 1964). Because of the shallow groundwater,
farmers frequently tile their fields to enhance drainage and protect crops from root damage.

Specific key hydrogeologic issues are further discussed below.

6.1 Hydraulic Conductivity
Since the proposed evaporation ponds will be designed with double liners and a leachate
collection and removal system, there will be no impact to the groundwater. Therefore, per
Central Valley Regional Water Quality Control Board (CVRWQCB) guidance, information
regarding hydraulic conductivity at this site is not pertinent to this Report of Waste
Discharge.

6.2 Direction of Groundwater Flow
The regional direction of groundwater flow is toward the northeast, away from the Coast
Range (Claire Hill and Associates, 1965) and is shown in Figure 5-1. Water level information
collected from geotechnical borings drilled at the site (see Appendix C) indicate that the
gradient is 0.008 in a direction of N15W (Figure 6-1).
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6.3 Capillary Rise
Test pits were dug at several locations at the site to a depth of 7 to 8 feet. Kleinfelder
reported that no groundwater or moisture associated with capillary rise was encountered in
any of the test pits. Additionally, at selected borings, soil moisture measurements were
performed on samples from varying depths. The data from these samples indicate that most
samples collected from 6 feet below grade were not saturated (see Appendix E). Most of the
samples from the 11- and 16-foot depths were saturated. Finally, Ron Heinzen of Kleinfelder
indicated that these data are consistent with his experience in the EAEC area and that the
capillary rise is estimated to be less than 1 foot (personal communication, June 6, 2001).

6.4 Springs
There are no known springs at the site.

6.5 Water Quality

6.5.1 Surface Water
Surface water bodies within a 1-mile radius of the site include the Central Valley Project
(CVP) (i.e., the Tracy Pumping Plant) and the San Joaquin River. The Tracy Pumping Plant
is located approximately one-half mile to the west of the project. The San Joaquin River is
located approximately 1 mile northeast of the EAEC. Table 6-1 presents a summary of the
surface water quality data taken from the local surface water purveyor, the Byron Bethany
Irrigation District.

6.5.2 Groundwater
Groundwater quality data collected from the site is compared to that from a well located
approximately 1 mile northeast of the site (Well 015/04E-33MOI) in Table 6-1. These data
indicate that the native groundwater is brackish and of poor quality. Additional data that
supports this conclusion is provided in Appendix F that presents a table of shallow
groundwater quality in the area. These data were collected during planning for the
proposed dewatering system for the nearby Mountain House development project.

TABLE 6-1
Summary of Local Surface and Groundwater Quality

Constituent Units Surface Watera
EAEC
B-15b 1 Mile NE of EAECc

Cations

Calcium mg/L 15 120

Magnesium mg/L 18 98

Sodium mg/L 28 760

Potassium mg/L 4 3.4

Iron, dissolved mg/L 0.03 NA

Manganese mg/L 0.02 10
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TABLE 6-1
Summary of Local Surface and Groundwater Quality

Constituent Units Surface Watera
EAEC
B-15b 1 Mile NE of EAECc

Anions

Sulfate as SO4 mg/L 30 640

Chloride mg/L 33 980

Fluoride mg/L 0.05 0.3

Nitrate as N mg/L 0.06 14

Nitrite as NO2 µg/L NA NA

Phosphate mg/L NA 0.02

Metals

Aluminum µg/L NA NA

Antimony µg/L NA NA

Arsenic µg/L 0.0017 6

Barium µg/L 151 NA

Cadmium µg/L <1.0 NA

Copper µg/L 0.004 NA

Lead µg/L 0.0024 NA

Nickel µg/L <10.0 NA

Manganese µg/L 0.02 10

Mercury µg/L <1.0 NA

Selenium µg/L 0.0006 NA

Zinc µg/L 0.007 NA

Other

PH std units NA 7.71 7.5

Hardness mg/L 230 NA 700

Total alkalinity mg/L NA 490 230

Bicarbonate alkalinity mg/L NA <10 NA

Carbonate alkalinity mg/L NA 490 NA

Hydroxide alkalinity mg/L NA <10 NA

Ammonium as NH4 mg/L NA 0.69 NA

Conductivity µmhos/cm NA 3600 4570

Total dissolved solids mg/L NA 2100 2980

a Data from Byron Bethany Irrigation District.
b Sample collected 5-23-01 by Kleinfelder. Additional analyses are still pending from the laboratory. These data
will be provided supplementally to the CVRWQCB when received.
c Data from well sampled 6-6-79. Keeter, 1980.
d NA – analysis not conducted.
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6.6 Background

6.6.1 Constituents of Concern (CoCs)
The data provided in Table 1-1 and the Basin Plan will be used as a basis for determining
CoCs. These data will be used to establish the monitoring parameters set forth in Title 27,
Section 21760 for the discharge into the evaporation pond, the vadose zone, and the
groundwater monitoring program. As discussed with the CVRWQCB, the applicant will
conduct 1 year of groundwater monitoring during the project construction phase to
determine background water quality concentrations. The results of these data will be used
to confirm the CoCs for the Waste Discharge Requirements.

Beneficial uses of groundwater bodies in the project vicinity are designated in the Basin Plan
as agricultural supply, municipal and domestic water supply, industrial service supply, and
industrial process supply. The following describes the contaminants of concern (CoCs) for
each water supply category:

•  Agriculture Supply – Primary CoCs are TDS, which may cause adverse affects to some
sensitive plants.

•  Municipal Supply – CoCs are defined as the Title 22 constituents for drinking water.

•  Industrial Service Supply– Same as Title 22, these CoCs are less stringent than those for
municipal and agriculture.

•  Industrial Process Supply – Same as Title 22, these CoCs are less stringent than those for
municipal and agriculture.

6.6.2 Proposed Monitoring Program
Monitoring associated with the two evaporation ponds and the wastewater recycle pond
will consist of:

•  Evaporation pond inflow and sludge monitoring
•  Wastewater recycle pond inflow and sludge monitoring
•  Groundwater monitoring
•  LCRS monitoring

Sample collection, handling, and analysis will be conducted in accordance with standard
procedures and as specified by the specific analyses to be performed. These procedures will
be documented and maintained at the site for consistency in data collection practices.
Analyses for this project will be conducted by laboratories approved by the State of
California. Records of the sample collection, laboratory results, and equipment calibration
will be maintained at the site.

6.6.2.1 Proposed Groundwater Monitoring Well Locations and Construction
Ten groundwater monitoring wells are proposed to monitor groundwater quality
conditions upgradient and downgradient of the two evaporation ponds and the wastewater
recycle pond. These well locations are shown on Figure 6-1. The three upgradient wells are
considered to be the two that will be installed at the southern boundary of the site and the



SECTION 6: HYDROGEOLOGY

SAC/161327/001.DOC 6-5

one well on the south of the wastewater recycle pond. The seven downgradient wells
comprise five wells located on the north and west sides of the evaporation ponds and the
two monitoring wells north and west of the wastewater recycle pond.

The two monitoring wells located just north of Kelso Road will be installed as one of the
initial site construction tasks for collection of the 1 year of background data. The remaining
monitoring wells will be installed after the completion of the construction of the site
facilities.

Drilling permits will be obtained from Alameda County prior to installation of any
monitoring wells. Well boring logs and construction diagrams will be maintained on-site
with the other site monitoring records.

The well borings will probably be drilled using 6-1/4 inch hollow stemmed augers. Wells
are proposed to be constructed of 2-inch, schedule 40 PVC. Well screens will be 10 feet long,
with 0.010 inch slots, and placed across the water table. Wells will probably be
approximately 20 to 25 feet deep. Wells will be protected with lockable tops and completed
either above-grade or at-grade, depending on location and access issues. Figure 6-2 shows a
generalized plan of monitoring well construction.

6.6.2.2 Proposed Constituents of Concern
Chlorides and total dissolved solids (TDS) are proposed as the primary CoCs for the EAEC
ponds. Because of the high level of clays in the subsurface area beneath the ponds, it is
anticipated that most metals will be retarded relative to the flow of groundwater. If a release
from any of the ponds should occur, monitoring for metals will not be a good indicator that
a release is impacting groundwater quality. Chlorides and TDS, on the other hand, are
measurable parameters that have roughly the same travel time as groundwater. These
parameters are also anticipated to be present at much higher concentrations in the ponds
than in the groundwater and are important CoCs for the local agricultural land uses.
Therefore, these parameters will provide the best data by which an assessment of pond
impact on groundwater quality can be made.

Calpine will work closely with the CVRWQCB to determine the planned periodicity and
analyses to be conducted for the EAEC monitoring plan.

6.6.2.3 Reporting
Reporting will be as required by the CVRWQCB. Calpine proposes to provide a semi-
annual report to the CVRWQCB summarizing the following:

•  Summary of samples collected and analyses performed
•  Analytical data for analyzed samples
•  Volume of liquid discharged to the evaporation and wastewater recycle ponds
•  Freeboard in each pond
•  Record of pond cleaning
•  Planned activities for the upcoming period
•  Name and title of the person submitting the report

If after 5 years of uneventful monitoring and analyses, Calpine may request that the
CVRWQCB consider reviewing the time period for reporting purposes. If the performance
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of the ponds and the plant operation warrant, and the CVRWQCB considers it appropriate,
an annual monitoring summary may be reasonable.
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SECTION 7

Land and Water Use

7.1 Well Map
Figure 7-1 shows the location of the known water wells within 1 mile of the EAEC project
site. These wells were identified by review of Department of Water Resources (DWR) Water
Well Drillers’ Report files and a visual reconnaissance of the area.

7.2 Well Owners
The owners of most of the wells within a one-mile radius of the EAEC project site are
identified in Table 7-1, located at the end of this section. This information was obtained from
the Water Well Drillers’ Reports and the Assessors’ Maps from the counties of Alameda,
Contra Costa, and San Joaquin.

7.3 Well Information
Well information for the nearest well to the EAEC project site is included in Table 7-1. If
wells within the vicinity have Water Well Drillers’ Reports filed with the DWR, then well
data is included in Table 7-1 at the end of this section. If no report was filed, then no further
information is available.

7.4 Land Use
The project site is located in northeastern Alameda County, near the Contra Costa and
San Joaquin county borders. Agricultural land uses predominate in the planning area. In
many cases, land uses are shared (e.g., grazing is permitted in some parks). The site is
located on a 174-acre parcel near the northeast intersection of Mountain House Road and
Kelso Road. The site is bounded to the north by Byron Bethany Road, to the south by Kelso
Road, and to the west by Mountain House Road. The parcel is currently used for grazing
and to farm oats, alfalfa, and hay crops, and occasionally row crops, such as tomatoes. The
site had been previously used for dairy cows. Also, a single-family residence, which would
be vacated prior to the construction and operation of the project, currently exists on the
property.

7.5 Groundwater Use
The current and estimated future use of groundwater within 1 mile of the facility perimeter
is discussed at the beginning of Section 6 in this report.



Map 
Numbera Well Location

Well Address or Location 
Descriptionb

Current 
Landownerc Well use

Year of 
construction

Total 
depth (ft)

Diameter of 
casing at 

surface (in)

Diameter of 
casing at total 

depth (in)
Type of 
casing

Perforated 
interval

Well seal 
depth (ft)

Recorded 
depth to 

water    (ft)
Name of well 

driller
Address of well 

driller
Well test 

information

Type of 
logs 

available Comments
1 T1S R3E Sec 25H 25 Byron Road 3/4 miles west of 

junction Mountain House Rd
Chevron USA irrigation 1958 80 8 8 Steel 43 - 60 ft n/a 31.5 Western Well 

Drilling Co. Ltd.
P.O. Box 47  
San Jose

none driller Well identified by well log.  Appears to 
be in same location as well observed 
during visual reconnaissance.

2 T1S R3E Sec 25H Byron Bethany Rd 1/4 mile south of 
Bruns Rd

Martin Enos none none Identified through visual 
reconnaissance.  No well data available.

3 T1S R3E Sec 30L Approx 2800 ft east of Bruns Rd Martin Enos none none Identified through visual 
reconnaissance.  No well data available.  
Well head treatment.

4 T1S R3E Sec 36 100 Just north of Contra Costa/Alameda 
County line and approx 2,900 ft east 
of Bruns Ave

Bruns Properties none none Two small diameter wells that appear to 
be monitoring wells or piezometers.  
Identified through visual 
reconnaissance.  No well data available.  5 T1S R4E Sec 29L Southwest of Lindeman Rd and 

Alameda/Contra Costa County lines
Evelyn Costa none none Identified through visual 

reconnaissance.  No well data available.

6 T1S R3E Sec 30 L Adjacent (S) to Byron Bethany Rd 
and ~300 ft NW of Delta Mendota 
canal

Daniel Simonich none none Identified through visual 
reconnaissance.  No well data available.

7 T1S R3E Sec 31Q Northeast corner of Mountain House 
and Kelso Rds

Thelma Holck none none Probable well onsite, however no visual 
confirmation of well presence.

8 T1S R3E Sec 32 C 2,000 ft SW of Livermore Yacht Club Evelyn Costa none none Identified through visual 
reconnaissance.  No well data available.

9 T1S R3E Sec 32 R West side of Kelso Rd, 500 ft north 
of Byron Bethany Rd

Trimark 
Communities 

none none Identified through visual 
reconnaissance.  No well data available.

10 T2S R3E sec 1A 15991 Kelso Rd Laverne Peterson domestic 1981 133 6 6 plastic not specified 35 ft not specified Ernest Dejesus Rt. 1 Box 215C  
Brentwood

yes, by driller driller

11 T2S R3E sec 1B 15559 Kelso Rd Napoleon 
Pangilinan

domestic 1990 60 6 6 plastic 30 - 60 ft 20 ft 22 Hennings Bros 
Drilling Co., Inc.

3525 Pelandale 
Ave.   Modesto

none driller

12 T2S R3ECSec 1C South of Kelso Rd, 1/2 mi east of 
Bruns Rd

Steve Lee domestic 1990 145 6 6 plastic 125 - 145 ft 30 ft 26 Hennings Bros 
Drilling Co., Inc.

3525 Pelandale 
Ave.   Modesto

none driller

13 T2S R4E Sec 5C Kelso Rd, 1/2 mile west of Byron 
Bethany Rd

Albert Dexter none none Identified through visual 
reconnaissance.  No well data available.

14 T2S R4E Sec 5D Kelso Rd, 3/4 mile west of Byron 
Bethany Rd

Albert Dexter residential? none none Residence.  Probable well onsite, 
however no visual confirmation of well 
presence.

15 T2S R4E Sec 6A Southeast of junction Mountain 
House and Kelso Rds

Werner Schropp piezometer 1988 20 2 2 plastic 10 - 20 ft 2 ft 10 Spectrum Drilling 2825 E. Myrtle 
St. Stockton

none driller

16 T2S R4E Sec 6C 1,500 ft north of Mountain House 
School on Mountain House Rd

Anthony Castello none none Identified through visual 
reconnaissance.  No well data available.

17 T2S R4E Sec 6F 4284 Mountain House Rd Anthony Costello domestic 1993 190 6 6 PVC 150 - 190 ft n/a 12 Hennings Bros 
Drilling Co., Inc.

3525 Pelandale 
Ave.   Modesto

none driller

18 T2S R4E Sec 6K Approx 1,500 ft east of Mountain 
House School

Werner Schropp piezometer permitted in 1988 26 2 2 plastic 10 - 26 ft 0 - 8 ft 
pollution 

seal

25 Spectrum Drilling 2825 E. Myrtle 
St. Stockton

none driller

19 T2S R4E Sec 6L 3880 Mountain House Rd Werner Schropp domestic 1993 130 6 6 plastic 100 - 130 ft 30 ft 25 D&S Dragline 
Inc

PO Box 705  Los 
Banos

none driller

20 T2S R4E Sec 6F 3880 Mountain House Rd Werner Schropp domestic 1995 150 6.125 6.125 A-3C 35 - 55 ft and 
130-150 ft

n/a 22 Woods Well 
Drilling

PO Box 237  
Herald

none driller

Notes:
a See Figure 7-1 for well location
b Well location based on DWR Water Well Driller's Reports, when available, or visual well identification
c Well owner data from County Assessor's map

TABLE 7-1
Summary of Available Well Data for Wells within One Mile of the EAEC Site

SAC/161327/Table 7-1.xls
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SECTION 8

Operational Plan

8.1 System Operation
The only process waste stream generated at the EAEC and discharged to the ponds will be
concentrated brine solution from the brine concentrator. The concentrated brine solution
will flow to either one of the two evaporation ponds.

Water collected in the evaporation ponds will be allowed to evaporate. Solid material
collected in the evaporation ponds will be removed, if necessary, to maintain the required
operating capacity. Removal of accumulated solids will be accomplished by a combination
of brooms, shovels, lightweight mechanical equipment, and vacuum trucks. Removed solids
will be analyzed to determine appropriate disposal methods. If cleaning is required because
of a detected leak in the primary liner, the cleaning effort will be restricted to the localized
area requiring repair.

8.2 Contingency Plan
Since the evaporation ponds are double lined with a LCRS, the detection of a leak in the
primary liner does not pose an immediate problem and allows time to schedule the repair
work during the spring to fall time period (i.e., the highest evaporation and lowest storm
water flow months). Activities generating wastewater will be curtailed as much as possible.
In planning for the liner repair, wastewater will be routed to the other evaporation pond,
and the wastewater recycle pond, if necessary.

After increased flows from the Station-Analyzer are identified, the pond will be taken out of
service if possible (assuming the other pond is available). The leak will be located by
electrical leak detection and location methods such as performed by I-CORP, Ocean Ridge,
Florida. After the leak is located, the pond will be dewatered, sludge removed in at least the
leak area, and the concrete will be removed to expose an area of sufficient size to access the
liner and allow repairs to be made. A new section of the concrete revetment liner will be
placed to complete the repair and the pond returned to service.

In the event of a leak that has the potential for a release to the environment, emergency
notification procedures will be initiated to inform the appropriate agencies in accordance
with local, state and federal laws and regulations.

8.3 Inspection and Maintenance
Calpine will develop and implement an inspection and maintenance plan. Weekly
inspections will include observations of:

•  The condition of the evaporation pond
•  LCRS monitoring systems
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•  Vadoze zone monitoring system under the leak detection manhole

During inspections, each system will be checked for proper operation, needed maintenance
activities, presence of fluid in the leak detection systems, and signs of releases.

An inspection checklist will be prepared by the facility operator. This checklist will be used
by the facility operator to guide inspection activities. An inspection log will be maintained
at the EAEC. The log will include the following information for each inspection:

•  Date of the inspection
•  Person performing the inspection
•  Checklist for components inspected
•  Results of inspection
•  A description of any observable problems
•  The date the problem was resolved
•  Actions taken to resolve the problem

A maintenance log will also be kept at the facility. The log will include documentation of
scheduled and unscheduled maintenance activities performed on the evaporation ponds.
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SECTION 9

Preliminary Closure Plan

•  When the evaporation ponds are no longer required, they will be clean closed (i.e., all
wastes and contaminated material will be removed for disposal at an appropriate
facility).

•  Solids that may have accumulated in the evaporation ponds will be profiled to
determine the appropriate disposal method. They will then be removed from the
evaporation ponds using a combination of pressure washing with fire hoses, lightweight
mechanical equipment, vacuum trucks and/or brooms and shovels. The removed solids
will be disposed of off-site at an appropriately permitted facility.

•  The evaporation ponds lining system and ancillary facilities will then be removed. This
material will be recycled, if possible, or disposed of at appropriately permitted off-site
facilities.

•  The areas will then be regraded to reestablish natural contours, surface drainage
patterns, and vegetation.

Because the evaporation ponds will be clean closed, no postclosure maintenance of the site
will be necessary.

9.1 Preliminary Closure Cost Estimate
A preliminary closure cost estimate has been prepared for the clean closure scenario
described above. The estimated cost for clean closure of the evaporation ponds is
approximately $6 million (expressed in terms of 2001 dollars). Details of the closure cost
estimate are presented in Table 9-1 at the end of this section.

Since the evaporation ponds will be clean closed, there are no postclosure maintenance costs
anticipated for the site.
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TABLE 9-1
Estimated Cost for Closure of Evaporation and Wastewater Recycle Ponds
East Altamont Energy Center

Item Estimated Cost ($)*

Sludge, and Subsurface Sampling

Sample Cost (20 samples @ $250/Sample) $5,000

Labor (40 hours at $75/Hour) $3,000

Sludge Removal**

Removal (21,000 cy@ $30.50/cy) $640,500

Disposal (21,000 cy@ $45/cyd) $945,000

Removal and Disposal of Concrete
(14,400/cy @ $150/cy)

$2,160,000

Removal of HDPE Pond Liners

Removal (18 acres @ $8,000/acre) $144,000

Disposal (30,000 cy @ $5/cyd) $150,000

Final Grading (18 acres @ $7,400/acre) $133,200

Well Demolitions (11 wells @ $3,750 well) $41,250

Subtotal Construction Costs $4,221,950

Contractor Overhead (10%) $421,800

Contractor Profit (6%) $278,400

Mob/Bonds/Insurance (5%) $245,900

Field Detail Allowance (2.5%) $129,100

Construction Contingency (15%) $794,000

Use Estimated Project Total $6,091,150

*Based on current costs.
**Assuming accumulation of 1 foot of nonhazardous sludge.
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Qualifications and Responsibilities

The CQA Plan will be implemented by the CQA Team with the qualifications and respon-
sibilities described below.

CQA Officer
The CQA Officer will have formal academic training in engineering, engineering geology, or
a closely related discipline and will be a registered civil engineer or a certified engineering
geologist in the State of California. The Officer should have practical, technical, and
managerial experience to properly implement the CQA Plan. The CQA Officer must be able
to communicate effectively with landfill personnel, design engineers, and Contractors to
facilitate a clear understanding of construction activities and the CQA Plan.

The CQA Officer will be responsible for monitoring implementation of the plan, inspections,
construction observations, sampling, and testing oversight. The CQA Officer’s major duties
and responsibilities will be as follows:

•  Review all design plans and specifications for accuracy and completeness. If clarifica-
tions or adjustments are required in the design plans or specifications, the CQA Officer
will contact the design engineer and resolve the issue

•  Educate CQA personnel about CQA requirements and procedures pertaining to
construction of the liner and the LCRS

•  Prepare a schedule of CQA inspection activities and coordinate necessary CQA
personnel to conduct inspections

•  Review and interpret data and reports prepared by CQA inspection personnel

•  Identify and recommend work that should be either accepted or rejected on the basis of
observations and/or test results (the Officer may require special testing, inspections, or
approval in areas of questionable quality or deviations from design specifications)

•  Monitor the Contractor’s quality control program

•  Record the Contractor’s certification of subsurface acceptability, geomembrane material
warranty, Contractor’s certification of acceptable installation, and geomembrane
installment warranty

CQA Inspection Personnel
CQA inspection personnel will have formal training and practical experience in inspecting
and testing construction work, including conducting and recording inspection activities,
preparing daily reports, and performing field testing. In addition, knowledge of codes and
regulations involving materials handling, observation of testing procedure, equipment, and
reporting procedures will be required.
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The CQA inspection personnel will perform various tests and observations during construction
such as:

•  Ensuring that all testing equipment is properly calibrated on a regular basis and that the
calibration is documented

•  Accurately recording all test data and organizing them in a manner that allows easy
reference

•  Evaluating the Contractor’s construction quality control plan to ensure that it meets or
exceeds the CQA Plan requirements

•  Reporting observations and test results as the work progresses

The supporting CQA inspection personnel will work under the supervision and guidance of
the CQA Officer. Inspection personnel will perform onsite inspections of the liner and LCRS
construction and determine whether the work meets the requirements of the project plans
and special provisions. Field tests and visual observations will be used to evaluate
construction practices. If CQA personnel observe poor construction practices, the CQA
Officer will be notified immediately. CQA inspection personnel will be responsible for
verifying that all testing is conducted in accordance with American Society for Testing
Materials (ASTM) standards or other specified test methods and that the proper test
equipment is used. The results of all inspections, including work that is unacceptable, will
be reported to the CQA Officer.

Contractor
The Contractor is responsible for constructing the liner and LCRS in conformance with
plans, special provisions, and this CQA Plan. The Contractor is also responsible for all work
performed by the subcontractors. The Contractor will perform the work in accordance with
the Contract Documents. The Contractor must be qualified to perform the respective work
items and must allow and assist the CQA team to perform the required monitoring.

The Contractor will perform materials acceptance testing as required by the project special
provisions. In addition, the Contractor will provide all equipment to perform testing of geo-
membrane test and production seams as required by the special provisions. The Contractor
shall provide all necessary equipment required to complete the work in accordance with the
special provisions.
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Project Meetings

Meetings will be held throughout construction to enhance communication among the
Owner, the CQA Officer, the CQA inspection personnel, and the Contractor. These meetings
will aid the organizations involved with construction activities in becoming familiar with
facility design, construction procedures, and recent design changes, if any.

Meetings to be conducted include the following:

•  Preconstruction meeting
•  Progress meetings
•  Problem or work deficiency meetings (as needed)

Preconstruction Meeting
A preconstruction meeting will be held before construction activities begin. The meeting
will be attended, at a minimum, by the Engineer, Owner Staff, the CQA Officer, the
Contractor, and the Subcontractors. This meeting will be held to resolve uncertainties
regarding facility design, CQA Plan, and/or construction procedures. The CQA Officer or
CQA inspection personnel in attendance at the meeting will record and distribute minutes
of the meeting to all parties. This meeting will include the following activities:

•  Each party will be supplied with relevant documents and supporting information.

•  The CQA Plan will be explained with respect to design criteria, plans, and special
provisions.

•  Any changes to the CQA Plan that are needed to meet or exceed the specified design
will be identified.

•  Each party’s responsibilities will be reviewed and discussed, with communication lines
identified.

•  Key personnel will be identified.

•  The project schedule will be reviewed.

•  Protocol for field observations and field tests will be explained.

•  Protocol for handling construction deficiencies, repair work, and retesting will be
discussed.

•  Protocol for document reporting, handling, distribution, and storage during construc-
tion will be discussed.

•  Procedures to protect construction materials from adverse effects of weather during
construction and storage will be discussed.

•  Work area and safety protocols will be discussed.
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•  A site inspection will be conducted to discuss work areas, work plans, stockpiling, and
laydown areas, and other site or construction issues.

Progress Meetings
Progress meetings will be held at least weekly to review activities or progress, discuss
present and future work, and discuss any current or potential construction problems. The
meeting should be attended by the Owner, the CQA Team, and the Contractor, at a
minimum. The CQA Team will record the results of these meetings in their daily
construction inspection diary.

Problem or Work Deficiency Meetings
When a problem or deficiency occurs or is likely to occur, special meetings will be held to
deal with it instead of waiting for the progress meeting. These meetings will be attended by
the Owner, the CQA Team, and the Contractor and, if necessary, the Engineer. The purpose
of these meetings is to identify a problem or deficiency in the construction work, review
alternative solutions, and select and implement a plan to resolve the problem or deficiency.
The CQA Team will record and distribute minutes of the meeting to all parties.
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Inspection Activities

The CQA Team will conduct inspection activities throughout construction of the liner and
LCRS to document compliance with project plans and special provisions. These activities are
divided into preconstruction, construction, and post-construction activities.

Preconstruction
The CQA Officer will conduct preconstruction training and information sessions with CQA
personnel to familiarize them with the specified design, the inspection policies, and the
procedures. Preconstruction inspection activities of the CQA team will include the
following:

•  Reviewing and becoming familiar with all design criteria, drawings, and specifications
associated with construction of the liner and LCRS components

•  Looking for inconsistencies in the design plans and special provisions. Any
inconsistencies will be discussed with and resolved by the Engineer

•  Reviewing existing reports that pertain to construction of the liner and LCRS

•  Reviewing Contractor’s certifications, submittals, test results, sources, and samples of
earth and synthetic materials for control testing requirements described in the special
provisions and this CQA Plan

•  Inspecting stockpile and borrow areas

•  Inspecting synthetic materials, finished product specifications, and manufacturer's test
results

•  Verifying receipt of all synthetic materials documentation required in the special
provisions before synthetic materials are accepted

•  Observing transportation, unloading, handling, and storage procedures for the synthetic
materials for any damage that may occur; damaged synthetic materials may be rejected

•  Reviewing Contractor’s proposed construction procedure for design and special
provisions compatibility and constructibility

•  Verify that geosynthetic materials are stored in a dry, protected area

Construction

General
Construction inspection activities of the CQA team will include the following:
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•  Verifying that materials are as specified or approved by the design engineer and CQA
Officer

•  Recording any damage to the compacted layers or synthetic materials resulting from
operation of equipment

•  Observing all phases of construction and documenting the Contractor’s compliance or
noncompliance with the approved plans, special provisions, and the directions of the
Owner or CQA Officer

•  Verifying that equipment does not damage stored or deployed synthetic materials by
handling, trafficking, leakage, or other means

•  Verifying that workers on the synthetic materials do not smoke, wear shoes that could
damage the materials, or engage in activities that could damage the materials

•  Review Contractor submittals, samples, and supporting test reports and verifying that
all documentation required by the special provisions have been received and are in
compliance

•  Verifying that all lines and grades have been verified by the project surveyor before
subsequent component construction

•  Verifying that the leachate collection pipe has been perforated and installed as required
by the project plans and specifications

•  Verifying that the leachate collection manhole is installed as required and is protected
from future operations and construction

Earth Materials
The construction inspection activities of the CQA Team with respect to the earth
components of the liner and LCRS will include the following:

•  Inspecting for and verifying the removal of irregularities and protrusions in the founda-
tion material before proceeding to the subsequent layers

•  Verifying that placement of earth materials does not damage underlying synthetic
components

•  Verifying that cracks, depressions, and irregularities are filled in and compacted to the
specified relative compaction

•  Testing material characteristics as described in the special provisions and this CQA Plan

•  Measuring compacted lift thickness, which must not exceed the special provision
requirements

•  Periodically testing the relative compaction and moisture content of each lift of
compacted subgrade material; where field density tests or moisture contents fail to meet
specified values, notify the Contractor to rework the area or remove the material

•  Observing the type of equipment and number of passes used in compaction and
identifying areas that have been poorly compacted or left uncompacted
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•  Identifying any material changes

Synthetic Materials

Geotextiles
During all geotextile placement, the CQA Team will perform the following:

•  Verify that the subgrade has been prepared in accordance with the specifications

•  Observe the geotextile as it is deployed and record all defects and disposition of the
defects (panel rejected, patch installed)

•  Mark the location of any defects requiring repairs and verify that all repairs have been
made in accordance with the special provisions

•  Verify that the geotextile is anchored to prevent movement by the wind

•  Verify that joints are overlapped a minimum of 2 feet for nonwoven geotextile

•  Verify that material anchorage is constructed as required by the project plans and
special provisions

•  Verify that geotextile is placed around the pea gravel in the collection trench, as shown
on the plans

•  Verify that cushion geotextile, if required, is placed above the geomembrane

Geomembrane
The Contractor will give each panel an identification that will be agreed to and used by the
CQA Team, the Owner, and the Contractor. The CQA Team will establish a chart showing
correspondence between roll numbers, certification reports, and panel numbers.

During geomembrane panel placement, the CQA Team will perform the following:

•  Observe the geomembrane as it is deployed and record all panel defects and disposition
of the defects (panel rejected, patch installed, extrudate placed over the defect)

•  Verify that the single sided textured geomembrane is place with the texture side down

•  Verify that equipment used does not damage the geomembrane by handling, trafficking,
leakage of hydrocarbons, or by other means

•  Verify that the surface beneath the geomembrane has not deteriorated since previous
acceptance and the surface is smooth and free of irregularities and desiccation cracking

•  Verify that the Contractor has certified, in writing, acceptance of the surface on which
the geomembrane is to be placed

•  Verify that the method used to deploy the sheet minimizes wrinkles and that the sheets
are anchored to prevent movement by the wind

•  Mark the location of any defect requiring repairs and verify that all repairs are made in
accordance with the project special provisions
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•  Collect geomembrane samples and record on the Geomembrane Sample Form

•  Arrange for acceptance testing as required by this CQA Plan and the project special
provisions

•  Verify that geomembrane anchorage is constructed as required by the project plans and
special provisions

•  Maintain accurate records of geomembrane placement and testing

Geomembrane Seams
The Contractor will provide the CQA Team with a seam and panel layout drawing. A seam
numbering system will be agreed to by the CQA Team, the Owner, and the Contractor prior
to the start of seaming operations.

During seaming operations the CQA Team will perform the following:

•  Verify that the Contractor has the number of seamers and spare parts agreed to in the
preconstruction meeting

•  Verify that equipment and personnel used for seaming are tested and qualified as
required by project specifications and do not damage the geomembrane

•  Observe and record all seaming and seam testing and verify that these activities are
performed as required by the project special provisions

•  Verify that repairs are made in accordance with the project special provisions

•  Maintain accurate records of seaming and seam testing

•  Verify that ambient weather conditions are acceptable for seaming operations

Post-Construction
Upon completion of the composite liner and LCRS, a post-construction inspection will be
conducted by the Owner and CQA Team to check for material and placement imperfections
in the installed materials and identify those areas that require corrective attention by the
Contractor.

The Owner and CQA Team will inspect the liner and LCRS for the following:

•  Low spots or depressions that would cause water to pond

•  Areas that are damaged or improperly compacted

•  Imperfections such as holes, rips, or creases that may jeopardize the integrity of the
synthetic materials function

•  Areas that have been excessively eroded by rainfall during construction or as a result of
construction activities

•  Irregularities or protrusions resulting from rocks, sticks, cracks, and excess material
placement
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•  Damage to permanent structures in the vicinity of construction resulting from
construction activities

•  All required submittals and Record Drawings have been submitted and are in good
order
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Testing Program

A testing program will be implemented to verify that all components of the liner and LCRS
are constructed in accordance with design specifications and plans and regulatory
requirements. The Contractor, the Manufacturer, the Engineer, the CQA Team, or a
qualified testing service under the observation of the CQA Team will conduct all tests.
General test procedures and frequencies, as proposed for CQA inspection, are shown in
Tables 1-3 (not all requirements may be applicable to this project). Documentation and
reporting of test results will be in accordance with requirements described in the
Documentation section of this CQA Plan.

The testing program is divided into material control and acceptance tests. The Contractor
performs material control tests before construction to verify materials proposed for use will
comply with the specifications. Acceptance tests are performed by the Contractor or CQA
Team throughout construction of the liner and LCRS components to verify that the
components are constructed in compliance with the project plans and specifications.

TABLE 1
Granular Drainage Material Control Testing

Test Method

Recommended
Frequency 1 Test

Per Volume Shown

Requireda/Recommended
Minimum Criteria/

Specification
Proposed

Frequencyb

Proposed
Criteria/

Specification

Particle Size D422,
D1140

1,500 cy Maximum 3% pass

No. 200 sieve

3,000 cy 1/2" max. particle
size; <2% passing
No. 200 sieve

Lab
Permeability

D2434 3,000 cy >0.1 cm/sec 3,000 cy >0.3 cm/secc

Soil Type D2488,
D2487

Continuous GP Continuous Clean GP/SP/SW

aRequired by SWRCB/CIWMB, Title 27, Division 2, Chapter 3.
bThe proposed frequency corresponds to each material from each source. All sources will be tested at this frequency.
cPermeability may be calculated based on gradation test results using accepted engineering correlations rather than
performing laboratory permeability tests.
Checklist prepared by Region 5-RWQCB (3/20/92) and modified from Table 10.1 of U.S. EPA Document
EPA/600/2-88/052 (Lining of Waste Containment and Other Impoundment Facilities).



APPENDIX A: TESTING PROGRAM

SAC/161327/APPENDIX A PIECES/APPENDIX A INSERT.DOC A-11

TABLE 2
Granular Drainage Material Acceptance Testing

Test Method

Recommended
Frequency 1

Test Per
Volume Shown

Requireda/
Recommended

Minimum Criteria/
Specification

Proposed
Frequency

Proposed
Criteria/Specification

Particle Size D422, D1140 1,500 cy Maximum 3% pass

No. 200 sieve

1,500 cy 1/2” max. particle size;
<2% passing No. 200
sieve

Lab
Permeability

ASTM D2434 3,000 cy >0.1 cm/sec 3,000 cy >0.3 cm/sec

Soil Type D2488,
D2487

Continuous -- Continuous Clean SP/SW or
GP/GW

aRequired by SWRCB/CIWMB, Title 27, Division 2, Chapter 3.
Checklist prepared by Region 5-RWQCB (3/20/92) and modified from Table 10.1 of U.S. EPA Document
EPA/600/2-88/052 (Lining of Waste Containment and Other Impoundment Facilities).

TABLE 3
Test Methods

Test Type Testing Method

Compaction
(Modified Proctor)

ASTM D1557-78: Density relations of soils and soil-aggregate mixtures using
10.0 lb. (4.54-kg) hammer and 18-inch (457-mm) drop.

Particle Size ASTM D422-63: Particle size analysis of soils.

ASTM D1140-54: Amount of materials in soils finer than the No. 200 (75 m)
sieve.

Classification ASTM D2487-85: Classification of soils for engineering purposes.

Atterberg Limit ASTM D4318-84: Liquid limit, plastic limit, and plasticity index of soils.

Laboratory Permeability ASTM D5084-90: Permeability of clay soils.

Moisture Content ASTM D2216-80: Laboratory determination of water (moisture) content of soil.

ASTM D4643: Determination of water (moisture) content of soil by the
microwave method.

Field Description ASTM D2488-84: Standard practice for description and identification of soils
(visual-manual procedure).

Nuclear Density ASTM D2922-81: Density of soil and soil aggregate in place by nuclear
methods.

Field Density ASTM D1556-82: Density of soil in place by the sand cone method.

or

ASTM D2167: Density of soil in place by the balloon method.

Lab Permeability (Granular) ASTM D2434 Permeability of Granular Material (Constant Head).
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Earth Materials Testing
The CQA team will perform the following duties and tests for earth materials:

•  Determine the relative compaction and moisture content of the clay liner material and
compare with established relationship between moisture content, dry density, and
permeability.

•  Require that the Contractor recompact areas where field density test results indicate that
specified design requirements are not met, and then retest the soil for relative
compaction.

•  Select random testing locations for the soil components.

•  Coordinate with soils testing laboratory to have appropriate laboratory tests performed.
All testing shall be performed in accordance with the appropriate testing method as
shown on Table 3.

Earth Material Control Tests
Earth material control testing will be performed by the Contractor with the results supplied
to the CQA Officer for approval of the material. Earth material control tests and testing
frequencies required for the LCRS are listed in Tables 1, 2, and 3 together with the RWQCB’s
recommended tests and frequencies. Earth material acceptance tests are to be performed on
the granular drainage material. The proposed earth material control testing frequencies
have been modified from RWQCB’s recommended frequencies.

Earth Material Acceptance Tests
Acceptance tests and testing frequencies proposed for the granular drainage material are
listed in the previous tables. Also listed in these tables are RWQCB’s recommended tests
and frequencies. The proposed acceptance testing program generally meets or exceeds
RWQCB’s recommended testing program. The project specifications clearly define the
Contractor’s responsibilities.

Synthetic Materials Testing
The CQA Team will perform the following duties and tests for the synthetic materials
testing program:

•  Review Contractor’s submittals and certifications and compare with delivered products
to check conformance with the submittals

•  Review and approve the Contractor’s results for subgrade to geomembrane interface
testing as required by the project specifications

•  Obtain samples and arrange for acceptance testing as described below

•  Observe and record all geomembrane seam testing performed by Contractor and verify
compliance with the project specifications
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Synthetic Materials Control Tests

Geomembrane
The Contractor should provide to the Engineer sufficient materials to perform an interfacial
shear test on the interface between the compacted subgrade, the textured HDPE
geomembrane, and the nonwoven cushion geotextile (if used). Sufficient material should
also be supplied to perform an interfacial shear test on the interface between the textured
HDPE geomembrane and the subgrade. The Engineer will perform the interfacial friction
test using a large box (12-inch by 12-inch) direct shear apparatus in accordance with ASTM
D5321. When conducting the subgrade and textured HDPE geomembrane test, the
geomembrane should also be oriented along the machine direction and the subgrade
compacted to 90 percent relative compaction at approximately 2 percent above optimum
moisture content (ASTM D1557).

The interfacial shear test performed by the Engineer will include a minimum of 3 points
with the highest confining stress greater than 120 pounds per square inch. The test points
should be performed at a strain rate of 0.03 inch per minute. The Engineer shall provide the
results of the interfacial shear test to the CQA Team for review. The test results should
comply with all the requirements, standards, and frequencies stated in the project specifica-
tions. Acceptance criteria and material specifications are defined in the project
specifications.

Synthetic Materials Acceptance Testing
An approved third party laboratory will perform acceptance testing of geomembrane
materials. The CQA Team will obtain samples of geomembrane for testing from rolls
delivered to the site. Samples shall be taken across the entire roll width and shall not include
the first 3 feet. Unless otherwise specified, samples shall be 3 feet long by the roll width. On
each sample, the sampler shall mark the machine direction, the Manufacturer’s roll identifi-
cation number, and the date the sample was obtained. The required acceptance tests are
listed in Table 4. The CQA Team will review all acceptance testing results to verify their
conformance with the project specifications.

TABLE 4
Synthetic Materials Acceptance Testing

Material Test Performed
Sampling
Frequency

Purpose
(units) Required Value

HDPE
Geomembrane

ASTM P1508 1 per 50,000 sf/
1 per batch

Specify Gravity min 0.94 g/cc

ASTM D1603 1 per 50,000 sf/
1 per batch

Carbon Black
Content (%)

2-3

ASTM D5596 1 per 50,000 sf/
1 per batch

Carbon Black
Dispersion

A1, A2, or B1

ASTM D5994 1 per 50,000 sf/
1 per batch

Thickness (MIL),
not including texture

60 � 10% with average > 60

ASTM D638 1 per 50,000 sf/
1 per batch

Tensile charac-
teristics

>2,100 lbs @ >10%
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Seams Testing

Geomembrane Seams
Geomembrane seams will be tested by the Contractor during installation. All seam testing
will be performed concurrently with seaming operations, not at the completion of
installation. Testing includes nondestructive and destructive tests outlined in Table 6.
Testing and construction requirements are clearly defined in the project specifications.

TABLE 6
Field and Laboratory Testing of Seams

Material Test Performed
Sample

Frequency
Tests Per
Sample Purposea

Geomembrane Nondestructive Pressure
Test: Geosynthetic
Research Institute Test

Continuous Continuous Pressurized air channel
test for hot wedge weld
seam

Or

Method GM-6

Nondestructive Vacuum Box
Test

Single extrusion weld seam
and/or when leak detected
using pressure test

Destructive Seam Testb,c:

ASTM D4437

500 feet

minimum

5

5

Peel

Shear

aRequired values and procedures are contained in the project specifications.
bTest seams will be made and tested at the beginning of each seaming period, every time the machine is reactivated
or readjusted, at least once every 4 hours during continuous operation of each welding machine, and at the CQA
Team’s discretion. Each seamer will make at least one test seam per day.
cDestructive seam tests performed by Contractor in field with parallel third party laboratory testing performed by the
CQA Team.

Additionally, the CQA Team will ship seam samples to a third party laboratory for destruc-
tive seam testing. The testing is performed at a frequency of one test for every 500 feet of
seam length. These tests are performed to confirm the field destructive seam tests per-
formed by the Contractor.

Nondestructive Seam Testing. During nondestructive seam testing operations, the duties of
the CQA Team include the following:

•  Observe and record all nondestructive testing performed by the Contractor on
Geomembrane Vacuum Test Record and Seaming Record

•  Record the location, date, test number, technician name, and results of all testing

•  Mark any failed areas with a waterproof marker compatible with the liner (spray paint
should not be used), and inform the Contractor and the CQA Officer of any required
repairs

•  Verify that all testing is completed in accordance with the project specifications

•  Verify that all repairs are completed and tested in accordance with the project
specifications
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Destructive Seam Testing. Destructive seam testing will be performed by the Contractor in
accordance with ASTM D4437 under the observation of the CQA Team. Sufficient samples
will be collected by the Contractor to provide:

•  One sample to the archive
•  One sample to the CQA Team for laboratory testing
•  Two samples to the Contractor for field testing

Each sample will be large enough to test five specimens for peel strength and five specimens
for shear strength.

The Contractor will test samples in the field using a tensiometer capable of quantitatively
measuring shear and peel strengths. If any sample fails, based on the requirements outlined
in the specifications, the Contractor must retest samples 10 feet from the point of the failed
test in each direction. If the second test passes, the Contractor will cap strip the seam
between the two passed test locations. If subsequent tests fail, the testing will be repeated
until the length of the poor-quality seam is established. Repeated failures indicate that either
the seaming equipment and/or operator is not performing properly, and appropriate action
should be taken.

During destructive testing, the CQA Team will perform the following:

•  Identify to the Contractor locations to be sampled

•  Observe sample cutting

•  Mark each sample with an identifying number that contains the seam number

•  Record sample location on the panel layout drawing

•  Record the sample location, weather conditions, and reason sample was taken on the
Geomembrane Field Strength Test Sheet form

•  Request additional tests if the seam does not appear to meet specification requirements;
for example, wrinkling in seam area, suspect seaming equipment, adverse weather
conditions, dirt in the seam, and failing tests

•  Locate and describe all seam and/or panel repairs on the Geomembrane Repair Form

Geotextile Seams
The responsibilities of the CQA Team regarding geotextile seams include the following:

•  Verify that seams that are not sewn are overlapped a minimum of 24 inches

•  Verify that the panels are being joined in accordance with the project plans and
specifications

•  Mark the location of any defects and inform the Contractor and the CQA Officer of any
required repairs

•  Verify that all repairs are completed in accordance with the project specifications and
record on the Geotextile Repair Form
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As-Built Surveying
To confirm required clay liner thickness and grades, the CQA Team will perform as-built
surveying upon the completed subgrade and top-of-clay surfaces. The as-built surveys will
provide coordinates and elevations at a minimum spacing of 75 feet and will be the basis for
as-built plans to be included in the CQA Report. The Owner and Contractor will be
responsible for all construction surveying and staking.

Action on Failing Tests
The results of all tests, whether laboratory or field, passing or failing, must be reported in
the Daily Inspection Diary Sheets or other appropriate data sheets as provided in
Appendix DA of this CQA Plan. Tests that do not meet the requirements of the specifica-
tions or this CQA Plan call for the following actions:

•  Retests may be performed on the failed sample prior to taking corrective action.

•  The area or volume of material represented by the failing test will be assessed so that
appropriate remedial measures may be evaluated. If a design revision is required, the
Engineer will be contacted. Additional tests will be used to define the affected area, as
necessary.

•  The Contractor’s superintendent, the Owner, and the CQA Officer will be immediately
advised of the failing test results.

•  The CQA Officer will determine the appropriate corrective action and inform the
Contractor and design engineer regarding said action. If the Contractor cannot correct
the problem, the CQA Officer and design engineer will recommend alternative solutions
to the Owner for approval.

•  The required corrective action, the results of verification testing, and other
documentation regarding the corrective action will be recorded.
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Documentation

Daily Recordkeeping and Reporting
A Daily Inspection Diary will be kept with a record of any problems that occurred or
corrective measures that were implemented throughout the day. All reports will bear
identifying sheet numbers for cross-referencing and document control.

Daily Inspection Diary Sheets
All field observations and field testing will be recorded on the Daily Inspection Diary Sheets
(Appendix DA). All field testing will follow ASTM standardized test procedures and
methods of data recording or other test method described in the specifications. Observations
in the field may be in the form of notes, charts, drawings or sketches, photographs, or any
combination of the above. The Daily Inspection Diary Sheets will contain the following
information where applicable:

•  Date, name of project, and location

•  Weather and site conditions

•  Summary of any meetings conducted (other than formal periodic meetings), names of
participants, and the results of the meetings

•  Location of daily construction activities and progress

•  Record of equipment and personnel working in a particular area

•  Location of work being tested and areas passing final inspection

•  Description and condition of any materials received at the site

•  Record of equipment calibrations or recalibrations of test equipment and any actions
taken as a result of recalibrations

•  Site visits by others

•  Identification of construction problems and their solution or disposition

•  Description and title of specific inspection activities

•  Time the activity was performed

•  Location of the inspection activity

•  Standard test method used or type of inspection activity

•  Test equipment used, and calibrations, if applicable

•  Record of observation and test data, with all calculations completed and checked
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•  Construction methods and equipment origin material and general description of
conditions

•  Comparison of test results and observations with specification requirements

•  Names and titles of all persons involved in inspection activity

•  Record of materials and workmanship that do not meet specified design and corrective
action measures taken

•  Signature of appropriate CQA inspection personnel

Monthly Construction Summaries
The Monthly Construction Summary will be prepared by the CQA Officer and will include
the following items:

•  Inspection dates
•  Time spent on the site
•  Activities performed
•  Test performed
•  Specified locations inspected
•  Summary of the completed Daily Inspection Diary Sheets
•  Signature of the CQA Officer

Acceptance of Completed Components
The liner and LCRS will be approved by CQA personnel when:

•  The installation is finished and in accordance with all requirements of the project plans,
specifications, and this CQA Plan

•  Repairs are complete

•  The owner has received documentation for the installation from the Engineer or
CQA Team

Daily Inspection Diary Sheets, monthly construction summaries, inspection photographs,
and test results will be reviewed by the CQA Officer. Reports will be evaluated for internal
consistency, accuracy, and completeness. These reports will be reviewed in a timely manner.

The daily reports will be summarized into periodic acceptance reports. The reports will
indicate that work has been completed and approved according to the specified design.
These reports will be included in the project files and available to the appropriate regulatory
agencies.

Document Control and Storage
During construction, the CQA Officer will be responsible for all CQA documents and
organization of the documents for easy access. The CQA Officer will be responsible for
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keeping duplicate records for all documentation at another location. The CQA Officer will
be responsible for incorporating any revisions to the CQA Plan and distributing revised
copies to the Contractor and all other relevant parties.

Upon completion of the liner and LCRS construction, The CQA Team will store all original
documents and a copy of the final CQA Report will be maintained at the landfill by the
Owner. These documents will be stored so that they are protected from damage, yet
accessed easily. All documentation will be maintained through the postclosure monitoring
periods of the facility.

Final CQA Report
At the completion of the project, a final CQA report, including as-built drawings, will be
prepared and sent to the Owner for transmittal to RWQCB. This report will include all
documentation necessary to demonstrate that construction proceeded in accordance with
the intent of the construction plans, specifications, and CQA Plan. Because there are often
revisions to the design during construction, as-built drawings will be prepared to represent
the constructed facility. The as-built drawings will include drawings showing the surveys of
subgrade, top of clay, and leachate collection pipe alignment and revisions to the design
plans and details. The final CQA report will be stamped by the CQA Officer who will be a
registered civil engineer or certified engineering geologist in the State of California.
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EAEC Evaporation Pond Calculations

Brine Discharge Volume

100% BBID Raw Water
While operating on 100% BBID raw water, the corresponding concentrated brine flowrates
from the project water balances are as follows:

Peak Operation – 7 gpm
Base Operation -  5 gpm

On an annual basis, assuming the operation profile shown in Table B-1, the total annual
concentrated brine volume is:

Total Annual Concentrated Brine  - 7.7 acre-feet

100% Recycled Water
While operating on 100% recycled water, the corresponding concentrated brine flowrates
from the project water balances are as follows:

Peak Operation – 53 gpm
Base Operation -  20 gpm

On an annual basis, assuming the operation profile shown in Table B-2, the total annual
concentrated brine volume is:

Total Annual Concentrated Brine  - 34.9 acre-feet

Blended Water
Table 7-1A of the Application for Certification (AFC) submitted to the California Energy
Commission indicates that in Year 1, the source of water to the EAEC will be 100-percent
BBID raw water.  Table 7-1B of the AFC projects that in Year 20, approximately 62-percent of
the project’s water needs could potentially be met through the use of recycled water from
the Mountain House Community Services District’s wastewater treatment plant (Tables
7-1A and 7-1B are included as Exhibit B-1, located at the end of this appendix.  As indicated
above, the use of recycled water results in a greater production of concentrated brine.  To be
conservative, the worst case total annual concentrated brine volume will be based on that
projected to be produced in Year 20, calculated as follows:

Total Annual Concentrated Brine=  (38%)(7.7) + (62%)(34.9)

=  25.4 acre-feet
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TABLE B-1
Projected Water and Brine Flows – 100% BBID Raw Water
Raw Water
    Peak Day      6,322 gpm          9.1 mgd
    Average Day      2,772 gpm          4.0 mgd
Recycled Water
    Peak Day 0 gpm 0.0 mgd
    Average Day 0 gpm 0.0 mgd
Concentrated Brine Waste
    Peak Day          7.2 gpm
    Average Day          5.3 gpm

   Raw Water Recycled Water Concentrated Brine

 Month
Days/
Month Capacity

Hours/Day
at Peak
Demand

Days/Week
at Peak
Demand

Average
Demand

(mgd)

Monthly
Demand
(acre-ft)

Average
Demand

(mgd)

Monthly
Demand
(acre-ft)

Average
Flow
(gpm)

Monthly
Flow

(acre-ft)

January 31 80% 0 0 3.2 304 - - 4.2 0.6
February 28 80% 0 0 3.2 274 - - 4.2 0.5
March 31 80% 0 0 3.2 304 - - 4.2 0.6
April 30 80% 0 0 3.2 294 - - 4.2 0.6
May 31 80% 0 0 3.2 304 - - 4.2 0.6
June 30 95% 12 6 5.9 541 - - 5.8 0.8
July 31 95% 12 6 5.9 559 - - 5.8 0.8
August 31 95% 12 6 5.9 559 - - 5.8 0.8
September 30 95% 12 6 5.9 541 - - 5.8 0.8
October 31 80% 0 0 3.2 304 - - 4.2 0.6
November 30 80% 0 0 3.2 294 - - 4.2 0.6
December 31 80% 0 0 3.2 304 - - 4.2 0.6

Total 365 85% 4.1 4,580 - - 4.8 7.7
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TABLE B-2
Projected Water and Brine Flows – 100% Recycled Water1

Raw Water
    Peak Day 88 gpm 0.1 mgd
    Average Day 0 gpm 0.0 mgd
Recycled Water
    Peak Day 6,283 gpm 9.0 mgd
    Average Day 2,788 gpm 4.0 mgd
Concentrated Brine Waste
    Peak Day 53.5 gpm
    Average Day 20.1 gpm

   Raw Water Recycled Water Concentrated Brine

Month 
Days/
Month Capacity

Hours/Day
at Peak
Demand

Days/Week
at Peak
Demand

Average
Demand

(mgd)

Monthly
Demand
(acre-ft)

Average
Demand

(mgd)

Monthly
Demand
(acre-ft)

Average
Flow
(gpm)

Monthly
Flow

(acre-ft)

January 31 80% 0 0 - - 3.2 306 16.1 2.2
February 28 80% 0 0 - - 3.2 276 16.1 2.0
March 31 80% 0 0 - - 3.2 306 16.1 2.2
April 30 80% 0 0 - - 3.2 296 16.1 2.1
May 31 80% 0 0 - - 3.2 306 16.1 2.2
June 30 95% 12 6 0.1 5 5.9 540 32.7 4.3
July 31 95% 12 6 0.1 5 5.9 558 32.7 4.5
August 31 95% 12 6 0.1 5 5.9 558 32.7 4.5
September 30 95% 12 6 0.1 5 5.9 540 32.7 4.3
October 31 80% 0 0 - - 3.2 306 16.1 2.2
November 30 80% 0 0 - - 3.2 296 16.1 2.1
December 31 80% 0 0 - - 3.2 306 16.1 2.2

Total 365 85% 0.0 19 4.1 4,590 21.6 34.9

1 – 100% recycled water is used for cooling tower makeup.  During peak operation, BBID raw water is used for supplemental makeup to the demineralized water system .
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Required Pond Area

Net Annual Evaporation Rate
The mean annual Class A pan evaporation at the Tracy Pumping Plant (approximately ½-
mile west of the project site) per State of California, Department of Water Resources records
from 1955 through 1999 (see Table 4-3) is:

Mean Annual Class A Pan Evaporation Rate  =  96.5 inches

Experience has shown that large bodies of water exhibit lower evaporation rates than that
measured in a Class A pan.  To be conservative, it is assumed that the evaporation pond
performance will more closely reflect that of a large body of water.  Factors have been
developed for calculating the evaporation for a shallow lake or reservoir from the Class A
pan evaporation rate (see Figure B-1, United States Department of Commerce).  Based on
this information, a factor of 0.75 is assumed and the mean annual lake evaporation rate is
calculated as follows:

Mean Annual Lake Evaporation Rate =  (0.75)(96.5)
=  72.4 inches

In addition, salinity can significantly reduce the rate of evaporation.  In the absence of site-
specific data, a factor of 0.70 is commonly used to provide a reasonable allowance for the
effect of salinity.  Thus, the design evaporation rate is calculated as follows:

Mean Annual Evaporation Rate (including the effects of salinity) =  (0.70)(72.4)

=  50.7 inches

To determine the net annual evaporation rate, the annual precipitation must be subtracted
from the gross evaporation rate:

Net Annual Evaporation Rate =  50.7 – 11.9

=  38.8 inches

Pond Area
In order to allow for unpredictable circumstances, design contingencies are applied to the
amount of concentrated brine to be discharged to the evaporation pond.  Operating
experience at other industrial evaporation ponds has shown that the discharges are the
largest during the first year of operation , are reduced during the second year, and are
relatively constant thereafter (Mickeley, Hamilton, Gallengos, and Truesdall).  The
following contingencies have been assumed for the EAEC:

•  50 percent of discharge flow during the first year of operation
•  30 percent of discharge flow during the second year of operation
•  20 percent of discharge flow thereafter

The total flow discharged into the evaporation pond will be averaged over the life of the
project for the purpose of determining the evaporation pond area.  In other words, a portion
of the added flow discharged during the first two years of operation will be evaporated
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during later years.  Since there will be very little sludge accumulated in the bottom of the
pond during the early years, additional depth will be available for storage of the excess
brine.  In addition, since the source water during the early years will be primarily BBID raw
water, the brine discharge volume will actually be much less than that assumed.  The design
average annual concentrated brine flow over the first 30 years of the project is calculated as
follows:

Design Average Annual Concentrated Brine Flow =  1.50 + 1.30 + (1.20)(28)  x 25.4
30

=  30.8 acre-feet

The required total pond area can be calculated by dividing the design annual concentrated
brine flow by the net annual evaporation rate:

Required Total Pond Area =  (30.8)(12)
        38.8

=  9.5 acres

The required pond area will be conservatively based on the area measured at the toe of the
inside face of the pond dike.  Since the pond dike will be constructed with a 3:1 horizontal to
vertical side slope, as the pond fills with brine, the area available for evaporation will
increase.  Two ponds, each designed for approximately 50% of the total required area will
be provided.  Thus, the minimum area of each pond is:

Required Minimum Area, each pond =  (50%)(9.5)

=  4.75 acres

Assume use of two nominal 5-acre evaporation ponds, thus providing a total of 10 acres of
evaporation area.

Evaporation Pond Depth
Each evaporation pond will be designed for a minimum depth of 10.0 feet, measured from
the toe of the inside face of the dike to the top of the dike at the pond edge.  For simplicity,
the additional depth provided as a result of the sloping pond bottom will not be considered
in evaluating the adequacy of pond volume, thus providing additional conservatism.

Freeboard

Wave Height
Freeboard for wave action can be estimated using the following equation (United States
Department of Interior (USDI), Office of Saline Water 1970):

Hw =  0.047 W (F)½

Where: Hw =  wave height (ft)
W =  wind velocity (mph)
F =  fetch, or longest dimension of pond (miles)
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For the EAEC, the maximum wave height is calculated as follows:

Hw =  (0.047)(50)(750/5,280)½

=  0.89 feet

Run-up of the waves on the face of the dike approaches the velocity head and can be
approximated as:

Wave Runup =  1.5 Hw

=  (1.5)(0.89)

=  1.33 feet

Precipitation
Table 4.1 of Title 27 requires that the waste management units (evaporation ponds) have
capacity sufficient for the 1000-year, 24-hour, design storm.  Table 4-2 of the ROWD
indicates the rainfall associated with the design storm is 3.9 inches.  This amount will be
included in the freeboard to allow the evaporation ponds to be at their highest operating
level and have sufficient freeboard to experience the design storm rainfall simultaneously
with the design wind velocity and still not have the waves overtop the dike.

Total Freeboard
The total minimum freeboard is equal to the sum of the wave run-up and design storm
precipitation, or:

Total Required Freeboard =  1.33 + (3.9/12)

=  1.65 feet

Since this is less than the 2-foot minimum freeboard recommended in Title 27, the 2-foot
minimum will be provided.  Thus, the evaporation ponds will be operated such that the
maximum water level will not exceed:

Maximum Water Level =  10.0 – 2.0

=  8.0 feet

Operating Depth
The operating depth is that portion of the depth required to accommodate seasonal
differences in concentrated brine input versus the net evaporation rate on a seasonal basis.
In order to allow for seasons where the evaporation is less than average or the precipitation
is greater than average, the operating depth will be assumed equal to the design annual
concentrated brine flow divided by the pond area:

Operating Depth =  Annual Concentrated Brine Flow
         Pond Area

=  25.4/10
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=  2.5 feet

Sludge Depth
Assuming a pond depth of 10.0 feet, 2.0 feet of freeboard, and an operating depth of 2.5 feet,
the depth available for sludge accumulation is:

Depth Available for Sludge Accumulation =  10.0 – 2.0 – 2.5

=  5.5 feet

Sludge Production
Over the life of the EAEC, the brine in the evaporation ponds will reach saturation and
precipitate salts.  The rate of sludge accumulation of is a function of the total dissolved
solids (TDS) in the concentrated brine.  Figure B-2 indicates the depth of sludge per foot of
waste as a function of the salinity of the waste.  Assuming a concentrated brine salinity of
150,000 ppm, the sludge accumulation rate is estimated to be:

Annual Sludge Accumulation =  (0.08)(2.5)

=  0.20 feet/year

At this rate, sludge would need to be removed from the evaporation ponds at an interval of:

Sludge Removal Interval =  5.5 / 0.20

=  27.5 years

Given that the brine flows have been conservatively estimated based on the source water
quality in Year 20 and expectation of higher quality during the earlier years,  it is likely that
the evaporation ponds will be capable of containing the entire amount of sludge produced
over the life of the EAEC.  Nonetheless, the evaporation ponds will be designed with a
concrete surface to allow the removal of sludge without damaging the synthetic liner
system.
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Soil Borings
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Stability Analysis Data

Results of CPT Soundings
Results of Verified Compressive Strength Tests

Grachical Results of Stability Analysis
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Moisture Density Plot
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Shallow Groundwater Quality Data Taken From
Mountain House Construction Dewatering
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